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«= of very little apparatus other than that which can bg found in*most 


\ ‚л FOREWORD . ( 


e 

"TES is the gecond boek in a series of four intended pripcipally 
for Secondary Modern Ris Book I stressed пау the 
simple beginnitgs and experiments iff relation to present-day lie. This = 
bok, entitled Man Uses His Discoveries contihugs this theme. It shows A 
for instance how man has used his knowledge, gained by experiment А 
and observation to іп ұоуе his way of life. How he has used hf ^ à 
knowledge of the air to fly and to Т of watereto travel both ° <“ 
eupom and under the sea. It shows how he uses to Бе advantage. 

materMls fgr his clothing and for building his home. It showe, too, e- nr $e 
haw many of the tricks of the circus ring have beerfbrought about. 
° Our eyes can be deceived. A section of this book deals very simpty ee 


with the eye, and again the fact that our eyes do not always, tell the D 
truth is sometimes turned to EU да, From watching Nature, ways 
‘have been found to hide ourselves from view, and even to appear to be е Ж 


wliat we are not. 6 
From Knówledge gained from experiment and observation in all • 


* branches of science, agriculture has become a science in itself, a 


blending of physics, chemistry and biology» Similarly our standard of 


living has improved both as regards food and health. — , Й Na Ий 
/ Stress is laid on the fact that science deals with real things, апа КЫ 1. 

that i$ mustsbe considered аз a whole. The aim is to cgtch and hold BU 

the tes of the children so that thseugh this stimulation they will i eo 


be encoutiged to look for themselves and find out for themselves more 
ahd more thot the’ ways in which science affects their éveryday life. 
As in Book I, I have given some simple experimerit$ that make use ¢ 


homes, but I would like to add that wherever possible, the experi- 
mental side of the subject should be further developed. ч 

I wish to thank Diana Buckland who8e, work appears on page 23: 
Mr’ Alan Hall, Mr. К. Hartridge of Burnt Ash Library, Bromley; D 
'The London Transport Executive; and finally my wife for her in- a 
valuable assistante. 
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NOTES FOR TEACHERS 


/ © 
ional chapters; but to asst$t teaching it 


The material in Ohis book is not divided into the conven: 
Фс: toill be ^" that the subject matter falls nto the following fffvisions: 2 о 
pages jg? 
es о 5-21 Air: Balloons, Flying, Pressure 9 
» », o 22-23 "M record book 
e . = ib Water: Divers, Ships, Submarines 
. ° 38-63 Hat: Convection, Conduction, Radiation $ 
# е à 64-81 Light: Optical illusions, camoujage 
ө. „ A - 82-97 ty 2 Ы 
- r “Ф220 о 98-111 Сғаті апа Balancing 
? o » 112-127 Plants adxd the soil 
tte > 128-151 Health and food o t 
. o 9 о 152-156 Revision and Conclusion › ГА 
ъ. і 
The following acknoWledgements are gladly made: to Sir Edward Salisbury, F.R.S., for the 
pl#dtographs on page 013; to the U.S. Information Service for the photograph on the top haif of 
90 page 115; to the Royal Dutch Airline for the photograph on the bottom half of page 115; to the 
> Farmer and Stockbreeder for the photograph on page 116; to the C.O.I. for the photograph oi: 
page 117, Whichyis Crown Copyright; to the Bgotham Trustees for the photographs on page 125; 
to the Wellcome Historical Medical Museum f&- the photograph on page 130; to the C.O.I. fcr 
© {һе photograph on page 131, which is Crown Copyright; to the Macmillan Company of New 
York for the map on page 129; to the Ministry of Health for the photograph on page 128, which 
is Crown Copyright; and to Mr. John Barlee and William Collins, Sons & Co. Ltd., for per- 
mission to base the drawings of birds in flight on pages 14 and 15 upon the bird phoregrapfs in 
his Birds on the Wing. t 
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„ MAN USES ISP TREO VERTES "E 


. . . L e 
HEN we began this course in Book I we stressed the simple 


* . . La . 
A pemnaings of science and how they have affected “us in our 
evetyday Ше. You had quite a lot of research to do on your own, look- 
ing up references and finding out things for yourself. I hope you 
«enjoyed doing thie, because in tltis second ‘book, which is called Man 
Uses His Discoveries there are again a lot of things for you to do. We 
shalf gontinue to follow the progress of science here. You will see How 
А . « 5 
дапў ofthe everyday things about us developed from simple begin- . 
nings, aril how from observation and’ experiment we have been able 
to adapt these discoveries to our own uses. Man has leagnt to imitate 
the birds of theair, for today he can fly with the aid of machines. Man 
has learnt from Nature many things, and again has made this know- 
4777 ledge serve him. Today he can travel both under thesea, and on it. 
Electricity has giver us many begefits, and is responsible far many 
of the things we accept today without even thinking about them, and 
the beginnings of all of them were those simple early experiments. 

" Because we know much more today about the living things at worke 
about u$, we live more healthily, and our standards of food and cleanli- 
ness are better téday probably than they have ever been. We shall find : 
out how this has come about. iu 

Wg shall see why thatched or tiled hoses are pleasanter"to live in 

3 than ы made entirely of metal. By the time you have completed 

çe this book you will, I hope, have had answered many of the questions 
you mayebe asking now. E 
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5 . BARRAGE BALLQON&— 


- کے‎ ә : 1 
s 1 HV up a toy balloon, hold it in the air and let it:go; Does it 

a float ог fall? Do the sanft with another balloon filled with coal 
gas. What happens this time? Do you know why? R i 

2 You have already seen that moving air can be very powerful and 

that it will move very heavy things: Moving air is made use of by 

» birds and aeroplanes when they are flying. They can only stay up in the 

air whilst they are moving, and as soon as movement stops they fall. 

Barrage balloons on the other hand stay up in the air witheut moving. 

If, by, some means, it were, possible to lift a balloon and an aeroplane 

»several hundred feet into the air and then to let them go, the balloon 

would float in the air and the aeroplane would crash to the:gfound. It 

, is rather like holding a piece of cork and a piece of stóne on the surface 

of water and trying to float them. Just as the balloon will float in the 

air, so the cork floats on the surface of the water, but the aeroplane and 

the stone sink, the one to the ground and the other to the bottom of 

the -vater. in both cases one substance is lighter than the other. The 

stone sinks in water because it is heavier than an equal volume of 

[] 


ANI AEROPLANES Я 4 
\ é 


* 


watef, and the aeroplane sinks because it is heavier than an equal 


volume cf air. А . 

How Чо you think the weights of the cork and an equaf volume of 
water compare? e • 

Why does d barrage balloon float in air? Аз longas the weight of 
‚ the bag and the gas inside it is less than the weight of the same volume 
of air it will stay up. How does the weight of the balfoon fabric com- 
pare with that of the air? Do you think a barrage balloon filled with 
ordinary air would float? Like your toy balloon filled with air it will 
not rise, but if it is filled with a gas whicB is lighter than air it will. 
Coal gag is lighter than air. So is hydrogen, and in the early ехрегі-® 
ments this was uged to fill balloons and airships. But because hydrogen 
burns easily, helium, another light gas, is used instead today. 

The air gradually becomes thinner the higher you go, qs meun- 
taineers have found, and there comes a time wlfen the air is so thin 
that the balloon weighs as much as the air it displaces, and then it will 


rise no further. А 
ace 
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HOW HIGH WILI.— 


NE of the facts we have discovered about the dir is that it can be 
compressed or ‘squeezed into a smaller space. We do this every 


time we pump up a bicycle tyre. Gases like air and оху теп аге often E 
` stored and carried about in heavy steel cylinders. In these the ‘gases 


are very highly compressed. A cylinder of oxygen open to the air 
would contain about an ounce of oxygen, but when it is Tull of com- 
pressed oxygen; the gas will weigh about 8 pounds. 

Air on the earth's surface has all the air above it pressing down on 
it, so that it wilf be compressed by its own weight. As we go higher 
there i3 less air above and, therefore, the air is not compressed so 
much. ® ) 


Which takes up more ioom, а pound of air on the surface of the 


earth, or a pound of air on the top of Mount Everest? Right at the top 


of Mount Everest, that is, about 54 miles high, the same volume of air 


, weighs roughly a third of what it does on the earth’s surface. 


A balloon that is free to rise will do so until its weight is the 
same as the weight of an equal volume of air. So you see, siace the 


> air gets thinner and lighter as we go up, a balloon will not gc on rising 
„ 


for ever. 


D 
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—А BALLOON RISE? Й i 


Balloons are d to help forecast the weather, and as they have to 
rise $o very great heights they are only partly filled with gas. Dotyou — <. 


ekno& why? We will talk about this in our next lesson. Mega while see, © 
if you can find the answer. "o 
e The pressure of the air on the surface of the earth is Sel to that of 
a weight of 15 pounds acting on every square inch, „and this pressure 3 


is acting in all directions. It is"because the pressure acts in all direc- 
tions that cardboard boxes and thin glass vessels do not collapse under 
the pressure of the aire This great pressure is sometimes made to do 
useful wérk as in the vacuum brakes fitted to certain trains. The 
picture shows you how they work. Inside a cylinder is a piston that 
can move up and down. Attached to the piston is a series of rods and 
levers that are connected to the brakes. These brake cylinders are 
connected to опе another by means of flexible hoses from carriage to 
carriage. Air is taken out of the brake cylinder on both sides of the e 
piston by the motor or engine, so that there iseno pressurê on ‘either 

side of the piston, and it rests as shown. When a coupling breaks, air 

rushes inethrough the hose, forces the piston to the top of the cylinder, * 
so applyirig the brakes. t 
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BALLOONS THAT GO TO GREAT HETGHTS з 
/ O you know what a meteorological balloon is?*It is sometimes 
D called a “Met.” balloon for short. These balloons carry measur- 
. ing instruments which gjve information needed for forecasting the 
f^ weather. The btelldons'have to go up to very great heights, and as you 
s: "kgow, the higher the balloons go the smaller will be the air pressure 
se ., * butside. Аа height of 201000 feet, the pressure of the air has fallen to 
* about 7 or 8 pounds on every square inch. How many miles up is this? 
+ ™ If the balloon is filled with gas on thé'ground so that the pressure 
* "inside the balloon js about 15 pounds per square inch, as the balloon 
rises, the pressyre outside the balloon ‘will become less than tlie 
** pressure inside the balloon. Suppose that the balloon were suddenly 
and safely takensto a height of Pda ae The pressure outside would 
be about 7 pounds on every squate inch, while the pressure inside 
would be 15 pounds per square inch. This means that there is an 
unbalanced pressure of 8 pounds on every square inch of thesfabric. 
No material could stand that and the balloon would burst. What 
would happen if the balloon was only partly inflated? What would 
happen to the size of the balloon as it ascended? If the balloon expanded: 
what happens to the pressure inside? © 
» Although these meteorological balloons do not carry any men but 
, Only instruments, much larger balloons were once used to carry peðples 
The contro? of the old balloons was quite a “hit and miss" affair. 
When they had risen to very great heights, and therefore to very low: 
pressures, to prevent the balloon from bursting, some gas was let out 
‘of the,bag by means of a release valve., The difficulty was that if too 
much gas was let out the balloon began to fall. If that happened, 
ballast, ееп in the form of sand, had to be thréwn overboard. When 
the balloonists did decide to Jand, a combination of releasing gas and 
dumping ballast might be found that would bring the balloon down 
stowly, providing that the wind did not play any tricks. In case the 
balloon and its occupants were blown along, on or near the ground, 
part of the equipment carried were grappling irons to attempt to catch 
hold of hedges and trees. More than one balloon trip ended with the 
slitting of the balloon with a knife and so releasing the gas. D 
» . What is meant when an aeroplane is “pressurised”? How do 


UNS pilots 5f high-flying fighter planes overcome the shortage of бхуреп at 
, high altitudes? 28 
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«25 LIFTING А BALLGON,- 


n solids such as pieces of metal are heated they expand, and 

you have already seen that allowances sometimes have to be 

made to*ivoid damage or accidents due to expansion. Both liquids and 
gases also expand whep {еу are heated. y 

4 Fita glass flask or a bottle with a cork. Into the cork fit a length of 

, gass tubing, as shown in the picture. The open énd of the tubing must 

noy be pu&below the level of some water in a basin. Now warm the 

«flask with yður hands. Do you see air bubbles coming from the end of « 

«the tube? Why is this? PAS гу 

When a bicycle tyre is pumped up in the cool of the morning and 

v» thtn is left out fh hot sunshine later on in the day, the tyre becomes 

hot, the air inside will be heated and expand. If the tyre is hard thé 

air cannot take up more room, so"the air pressure inside goes up and 


» the tyre becomes even harder. Air and other gases when they are 


heated expand, and if they cán take up extra room they will. As a 


* result hot air is lighter, volume for volume, than cold air aī te hot 


air rises up above the cold air. One way of showing that hot air rises is 
to use a piece of apparatus like that shown in the diagram. A wooden 


box which is fitted with a glass front has two glass chimneys. Under 


oneof the chimneys a lighted candle is placed. Over the top of the 
other chimney a piece of smouldering paper or rag is held. „Smoke 
‘from #he rag is drawn down the chimney and is seen passing through’ 
the box and up the other chimney over the candle. 


° Can you answer the following questions? 6 v 
B я • “ё 
AES А%гетап entering а burning room crawls along the floor. Why? “ 
° 2. A fire will not burn propesly ina room with alPthe windows та. 
. doors sealed because (a) the hot aig cannot get out, or (b) fresh 
š air*cannot get in. AMI CP 
3. Sparks fly upwards from a fire because (a) they are lighter than € 
air, or because (b) they are taken up by the hot air which is 
* <Srising from the fire. . 
4. How were fires used to supply fresh air to miners? (Your 
library тау help you with this one.) 


,WIVH HOT AIR : 
у _ 

Fire balloong first carried men in the year 1783, 4nd as the name 
suggests, these balloons made use of hot air from a fire. Of course such 
balloohs were dangerous, but théy*made many successful ftighgs. A 
fite was sometimes suspended beneath an dbeaingn,the fabric of the 
БаПоал, filling it with hot air, and because hot air weighs less than arf 
equal volume of cold air the balloon rose up, just as a Balloon 6188 ¢ 

е А 


with hydrogen or helium will rise. oe 
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, BIRDS.CAN SW@OP— 
AVE you tver watched a bird hovering in mid-air? It seems to 
stay still in the sky, yet all the time its wings are moving very 
rapidly. *Suddenly it swoops down to earth. Next time you'take a 
walk, watch out, especially^for the birds. Notice how they land on the 
round, or even how ducks Jand on water. The swooping bird travels 
, Yéry much faster than the bird landing. а" 
„ But in B\thof the above cases the bird is moving and at the same 
«time compressing the air in front of it. Ip one case more air is being « 
, fomprossed than in the other, Which one is this? How quickiy the 
air slows down the»bird will depend upon the area of the bird that,is 
„o móving against the air. The swooping bird will compress less air than’ 
the bird landing normally because there is less area against the air. 
Look at the ?wo diagrams and conipare them. › ‹ 


9 > If the air in front of the bird is compressed, what happens to the 


air behind the bird? What is the opposite of compressed? Have you 


» heard of the word ‘rarefied’. Look it up in your асату” The 


air behind a moving bird can be said to be rarefied. The air in front of 


ка. 
AND GLIDE* р 1 


the bird js compressed, and it presses against the bird more strongly 
than does theair behind the bird. Because of this increased air pressure 
in front of the bird, together with the decrgased air pressure behind, 
the bird is slowed down. N x 

Ava bird flies the wings sweep downwards and backwards. This” 
compresses the air beldW and so supports the bird and at tbe'same timé * 
the bird is forced forwards. Why does not the opposite Kappen when 
tht wings beat upwards? Look carefully at the diagrams. On ће 
down beet the wing feathers are seen to overlap so that the аі” = 

„etnnot *pass through them, but on the upward gweep the air, is 
„allowed to pass through the feathers, so that the bird is not forced * 
down. e 4 . * 

What happens when winged issects fly? They have no feathers to 
allow the ‘air to pass through. How dogs Nature arrange that they can 
stay ip the air? Make some pictures showing the difference between 
bird's and infect's wings, and mark the air pressure with arrows of 
different size to show compression and rarefaction. 
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PARACHUTES, 


AVE you ever tied a stone 
with string to the four corners 
of a square piece of rag and then 
thrown it into the air? This makes 
a parachute and the stone falls to 
the ground miuch more slowly than 
it would have done without the 
parachute. Try varying the dize 
of the parachute and «see what 
happens. When the arer of the, 
parachute is made larger does the 
stone fall more quickly or more 
slewly? х ; 
As the stone falls through the air 
the parachute above it ¢gmpresces 
the air and it is this cbmpressed air 
that makes the fall slower. In the 
early parachutes the air that was, 
compressed beneath caused them to 
tilt from side to side and this made 
the descent more unpleasant than it 
need have been. This tilting is 
avoided by leaving a small hole at 
the centre of the parachute. 
Have you ever seen a glider be- 
me airborne? One method used 
ıs to tow the glider by cable on a 
winch, and sometimes it is towed by 
an aeroplane. The glider is hauled 
along until a sufficiently high speed 
is reached and the glider ieáves the 
ground. Do you know of any other 
method used to get a glider into the 
air? A glider weighs much less than 
an aeroplane and also it has a large 
surface area. Once the glider isin the 
air it is reasonably easy to keep it 


"° AND GLIDERS 


there. A certain speed must be 
1 kept up" and having no engine 
е it gets this speed by gliding down 
Wards and thus its weight helps it 
to fly P 
Just as there аге turrenta in the 
sea, во there are currents in the air, 
e amd it is these currents that are used" 
to keep д glider up. Without up- 
aard cyrrents of air the glider would 
* not be able to stay up. The upward à 
° movement of these air currents ise : 
egreaterethan the downward moye- i ` 
ment of the glider so that the „ é 
glider remains airborne and when * y . ! 
confitiof® are good it can rise the flap - 
to great heights, and travel great the plane climb "e 
distances. up . 
As with the birds, the glider, and : 
the kite as well for that matter, are - 
н, Дас by the compressed air . . 
* © underneath the lower surface of the J " gt. 
wings. 3 the same time the air ۹ 
* above is the opposite of compressed. 
Do you remember the word?» 
In the diagram of the aeroplane 
theailerons (wing flaps), the elevators 
(tail flapg) and the are 


с 


Make a simple cardboard model of * 
the wings and tail unit, and try to * Ыы 
explain,how the aeroplane is con- x 


trolled by ¢hese moving parts. p 
Remember, the larger the area - * 


exposed, the larger the area of the e * 

confpressed air, and therefore the . . 2H 
greate? the slowing down of that а" S y 
surface. | for level flight « . 5 


es 
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. AIR PRESSURE 
ЕЈ 
HE air presses in all directions at once. The pressure is only 
noticed when air is allowed to press on one side of an object 
only, , Of course, this only refers t “still air", and not “moving air”. 
Do you remember, hov уёи filled a glass with water and covered it 
„with a piece of card? What happened when the glass of water with the 


ord was tufned upside down? At the time we:said that the air below 
t 


е card way pressing up more strongly than the water pressed down 
„әй the card,xhus the card remained under, the water, holding it in the 
„glass. In this instance the air was pressing only on one surface óf the 


° card, the under-surface. 


> Now try another simple experiment. Cork one end of a long glass ; 


tube and fill it with water. Glose the other end with a rubber pad, turn 


the tube Upside down, and put thé end where your pad is under some 
water. Take away the pad. What happens to the water in the tube? 
Has the level changed? Looseri the cork slightly and allow some air to 
enter the tube. The level of the water in the tube falls a litti Because 
only a small amount of air has entered the tube it cannot press down 
hard enough to push all the water out, of the tube, sq the level of the 


water falls only a little way. What happens when the cork is taken 
right out of the tube? Can you explain this? ў 
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AND DRINK&NG-STRAWS . 


When you use a drinking-straw you reverse the stages in the experi- 
ment you have just done. When the straw is put into a glass or a bottle 
of milk the liquid rises in the straw up to the level of the liquid jn the 
glass or bottle. The pressure on the liquid'inthe strga is the same as 
the psessure on the liquid outside the sttaw. Nothing happens ип. 
you "suck" at the other end. As soon as you suck at the'other end of. 
the straw some of the air is taken out of it. This mean; that thg air 
left in the tube cannot press down as hard as the air outside. So some: 
of the liquid is forced up into the tube. Of course, the more-air that „ 


, #ou draw out of the straw the higher the liquid rises. 


The pressure of the air is so Strong that it will hóld up a very lóng,, 
column of water, nearly 34 feet. If the column of water is longer 
*than this, some of the water will,run out of the tube until the weight 


of the water is balanced by the pressure of the air. «е 
e Mercury is 13} times as heavy as "water. What length column of 
mercury can*air hold up? . 
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- SEA BREEZES: 
. 

Wi you were at the seaside did you notice that the breeze 
very often came from the sea to the land in the early part of the 

day, butiin the evening the wind blew in the other direction? 
In the morning when the sun rises it begins to warm up the land 
„and the sea. The land warns up faster than the sea, because less heat 
т needed tû warm the earth than the water. Therefore, the air above 
' the land is\yarmed more than the air above the sea which stays quite 
„cê. The warmed air over the land rises, and cool air off the sea flows 
„in 50 take its place. So in the early morning the breeze is fram tiie sea 
to the land. The arrows in the picture show the direction of this air 


, mÓvement.  ,* ° 


. Later in the day, both the land and the sea become warmed by the 
sun and there is generally less, or noir movement. But wherr the sun 
begins to set both the land and the sea begin to cool down; the land 


cools more«quickly than the seà. Can you fill in the missing words jn 
the next paragraph? EE 


= eM 
i y Warm Air | 
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AND LAND RREEZES " 
з 
"As the land and the sea cool, the air above thera —— as well. 
Since the land cools more than the sea, the air above the land 
becomes - than the air above the sea. The warmer air aoovg the 
now rises, and the air above the laftd dowsin,wo take its place. 
This means that the direction of the breeze is from the —— to the’. 


. . = 


ы Й 
- 


d» "liis movement of air on a smaller scale occurs in a roor Lora class- 


e room, or theatre, or in fact anywheré where one part is warmer than. 


anothêr, суеп *if the warmth of the human body is the only way-ine 
which the air is heated. * 

^ Make a large copy of the drawing of the room tlfat is shown айа 2, 
put in the arrows and show which ones represent hot air and w hick ` 
eries represent cold air, by drawing red arrows for the hotair ‘and blue 
ones for the cold air. If you have no coloured pencils just write the 


words ‘hot’ and ‘cold’ by the arrows. Й 
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NOW YOU WILL KEEP A RECORD QF YOUR WORK | 


) 
ә 


> 

URING the year of the course covered in this book I ‘hope that 

yov will all keep a record book. In it you will be able to write out 

the experiments, that you*do. You can make drawings and sketchés, 
sand in fact include anything that has interested you so far, and any- 
, thing that particularly interests you as you woik through this book. 
"But, of course, enly matters concerning science must be put into your 
„record book. Keep it neatly, ad avoid writing only notes that are 
„ Just a shortened version of this book. All the work must be you? very 
own, although yousmay get help from your teacher with some parts 
yo of it. ° ў 
3 By now, no doubt, you will have found more than j just one or two 
topics that interest you especially in this course of science. Your 
> interest may have led you to your Public Library in order to find out 
more about certain topics. Maybe it was the work of a famous 
» scientist, and during your search you discovered the сові пз ünder 

which that scientist worked, and what life was like during his lifetime. 
You may have become interested in the means of lighting through the. 
ages. Whatever topic of science you are particularly interested in can ‘ 
be rscorded in your record book. But do not keep to only one ог two 
topics: make your book varied and interesting to read, and youswill be. 

‘proud.to haye it. 
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* n 
Here is a page frem a notebook which was done by a girl of eleven 
years old. The pages in your record book could be done something 
like this. : $5: 
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“МЧ WHY THE SEAS 


HE oceans of the world over nearly three-quarters of the globe, 
and even if we take away the shallow parts around the*coasts we 
are still left with nearly one half of the earth's surface that is covered 
by water. Some of these waters are miles deep, and very little is known 
Of their secret depths. 2 
.* With the aid of different instruments, the scientist has some 
slight idea o&tht conditions to be found in such deep waters. He knows, 
for example, the temperature of the water, and how salt it is, butso « 
„ ‘far*no one has been able to say what it is really like on the sea bed at 
these great depths.: 
» ` Exploration ‚бЁ the sea has taken place, but even, with all the help 
that sciepce can give man can only descend a little way. Wearing just 
a diving helinet, so that his supply of air is assured, a man canvdescenc 
to a depth of some 60 feet and stay there safely. Under these condi- 
tions he has a certain amount of freedom in his movements, but as 
soon as he wants to go deeper he can do so only at a loss of thf8 freedom. 
Wearing a complete diving suit, which is more like a suit of armour, his 
movements become limited, and although he can go deeper, he still. 
cannot go to a depth of боо feet. 
One or two men have gone to greater depths, and returned aiive, 
„but only after very long and special preparation. In 1924 William 
"Beebe? descended in a specially built steel sphere to the very great 
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KEEP THEIR SECRETS - 
е ` 
depth of just oveg 3,000 feet in the sea fear Bermuda? Since then a 
few men Have gone even deeper, but always in specially built steel 
spheres. . ° ۾‎ 
*Now why do you think there is this diffifuky in, exploring the sea 
at great depths? What is the biggest danger to men at these depths*. 
which they must overcome? Do you know why submarines must not’ : 
go below a certain depth in water? If you think you knew the answers 
eto these questions look at tha picture of the dam. You wilt see that it m 


is wide at the bottom than at the top. Why? . "s 


„ wt sea-level the pressure of the air on our bodies is about 15 
pounds on every square inch. If we descend into the fea to a depth Е es 
33 feet the pressure on our bodies increases by another 15 pounds ong 
сеегу square inch. As we go deepgr so the pressure increases. Thus, 
if we descend about 60 feet into the water, the pressure of the water is 
abqut 30 pounds on every square inch of us, and added to this there is 
the 13 pounds due to the air pressure at sea-level. This is about the 
highest pressure, man can endure, that is, about 45 pounds on every 
équare inch. P bs ш 

There are certain types of fish life that have been brought up from 
the freat depths. Find out if you can how these fish can exist under 
such „pressures as those found at great depths. Why are net they 
‘fattened’ by the tremendous pressures? PT. ў 
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> 4 WORKING— 

LJ 
HEN amen and mopntaineers go to great heights they nave 
to take with them a supply of oxygen. This is because as we 
havg seen the air pressure becomes lower and as a result there is not 
enough oxygen for their needs. On the other hand some men work in 
„° conditions where there could be too much pressure. A diver when he 
, descends, finds that the pressure of the water"on his body increases. 
"This increasesamounts to nearly а pound for every two feet that he 
46 goes down. As the diver descends he would find breathing very 
e difficult or impossible if it were not for the fact that this pressure by 
the water is balaneed by the air pressure inside his diving suit. Thus, 
a the diver gogs down the pressure of the air supplied to him must be 
increased. Under this greater pressure more air will dissolve in the 
blood їЁап:аї séa-level. When the diver comes to the surface, where tke 
pressure is much less than it was below, the blood cannot hold all this 
dissolved air. Bubbles form ‘in the blood and this may have drastic 
results, that may even lead to death. Something has to be döne to 
counteract this. When the diver descends the rate at which he goes 
down must be controlled and particu]arly must be the rate at which he 
comes to the surface. When rising he stops at various heights to allow 
the, extra air, particularly nitrogen, that has dissolved in his blood to 
come out naturally in the breath and so let his blood reach э. normal 
* state again slowly. Diving bells are used for working under water (00, 
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UNDER PRESSURE ۰ 
when more freedqm of movement is needed, than is all&wed by diving 
suits. Whén the 'diving bell' is lowered into the water, the pressure 
of the water compresses the air inside and so rises into the belk When 
the*bell has been lowered about 33 feet the iin will take up only half 
the roop that it did at the surface. If aie is forced through a shaft*. 


: А * «Lt : Пп » 
increasing the air pressure within as the bell is lowered, the water car, , . 
; 


be kept out of the bell. e 


Á h . 1 ; "o 
Here is a toy which you have probably seen. It is oftef called the qe 


bar i 5 * 
Cartesfin Diver. Have you ever tried fo make one for yourself? e 
Using a small celluloid doll, or some such figure whith must be hollow, 


pierce a small hole in the bottom. *Now weight it withea pie ce of ledd es 


until it only, just floats in water with the head of the figure jugt on the 
sifrface ofthe water. Across the top of the jar stretch a pie&e of rubber 
such as you can get from an old cycle tyre. This must be tied dowr 
tightly. When you press on the rubber the figure will déve to the 
bottom of the jam jar, and stay there until you release the pressure on 
the rubber. As spon as you take your hand off, the figure will rise to 
the top and stay there until the rubher is pfessed again. 

Do you know why this happens? What is the purpgse of the hole 
in tht bottom of the figure? Can the hole be in the top and the«oy 
still work pxoperly? We will be dealing with this again later én, апа, 
you will be able to see if your explanation is right. А © 
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WEIGHT— 


| EE at the picture of the two girls on 
a seesaw. One of them is clearly 
heavief than the other. If they are both sit- 
"ting at the same distance from the centre, 
Which end will tilt downwards? Why? 

Now look at the second picture. Can 
you say which end will go down? Of course 
you cannot, because you are not told what ‹ 
is in the sacks. Instead of.a seesaw; let us 
use a simple balance. c 

In thé third picture you see a balance 
With two sacks on the pans, and,both of the 
sacks are the same size. Even now, unless 
we know what is in the sacks we cannot say 
which end of the balance will go down. We 
must know more about the tontents of the 
sacks. If one of these sacks is filled with 
sawdust and the other with sand, which, 
side of the balance would go down? The 
pan with the sack of sawdust will go' up, 
while the pan with the sack of cand will go 
down. We know: this from experience. 
When we take equal quantitiesof sand and 
sawdust, we know that ‘the sand is heavier 
than the sawdust, bulk for bulk, or volume 
for volume. Now look at the fourth picture. 
Here the smaller sack is filled with sand and 
the larger one is filled with sawdust. The 
yolumes are not equal so we cannot say which 
pan will go down and which one will go ùp. 
To compare them we must knéw how 
much room both the sawdust and the sand ` 
take up. We must know the volumes. 

" Look at the two blocks, both of equal 
volume and the same material. They will 
weigh the same. Now look at the second 
two blocks, one of wood and one f metal. 
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AND DENSITY 
* 
Although you kpow by experience tht, 
metal is ‘Heavier’ than wood, we can see 
that the block of wood is larger thin the 


m CAS 
blotk of metal. How can we compare them? 


The black of wood in the picture has. beerf 
divided up into cubes the same size as the 
aluminium. The weight of the wood, which 
eis oak, is 384 lb., while the weight of the 
metal, Whigh i$ aluminium, is 165 Ib. The 
weight of. the oak is distributed over eight 
cubes; while the weight of the aluntinium is * 
distributed „over one cube. Which small* 
cabe, oak or aluminium, do you. think 
weighs more? k 
The weight of a unit volume of a sub- 
stances called the density of that substance. 
In this case althoygh the weight of the block 
of oak is more thag the weight ofethe block* 
of aluminium, the density of the metal is 
greattr than the density of the wood. Or as 
we offen*say, the metal is denser than the 
wood. То find the density of anything, we 
divide the weight of the substance by its 
vdlume. If a pigce f iron weighs 980 Ib. 
and its volume is 2 cubic feet its density will 
be 490 Ib. per cubic foot. ^ 
Measure the sides of a tin box or some 
such container and calculate its volume in 
cubic inches. Weigh it on a pair of scales. 
Nof fill it level with the top with various 
materialssuch as sand, soil, and water, and 
weigh them. Sifbtract the weight of the 
container and you will have the weight of 
the material. Now you can calculate thé 
densiti& of the various materials. Why 
would nof, this method be of use with 


lumps of goke or coal? 
. 


= i 
E. 3 
Oak 7 
This weighs 384 4b 
Each side is 2 Feet 
“Aumimum * 
This weighs 65 lb. ” 
ide is | Foot ^ 
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: ; A PIECE OF STEEL SINKS 


Wood i$ less dense than water 
"A wooden ship floats 


OW many materiale can you think of that float in water, and 
how many that sink? Make a list of them. Which have the 
greater density, those that float or those that sink? The reason that 
some materials float while others sink in water is the same asthe reason 
for some.things floating in air while others do not. — . ; 

A piece of cork floats in water because it weighs less.than an equal 
volume of water, and a piece of iron sinks becaust it weighs more Вап 
an equal voluñie of water. We say that the density of cork is less than 
the'density of water, and the density of iron is greater than the density 
of water. х 2 

What happens to the human body in the water? Does it float, or - 
sink? Itisa little less dense’ than water, so part of it does stay above water 


, level. Which part of the'body depends upon the person. If a person 


who cannot swim gets into difficulties in deep water he willithrow his 


. arms and legs about thrashing the water, so that thë rest of the body, - 


including the nose and mouth are below the surface of the water. Have 
you noticed how heavy your body feels when you get out of the water? - 
While you are in, all or nearly all of your weight is supported by the 
wafer and as you come out less and less of you is ѕиррагќей by the | 
water, and so your body feels heavier. 
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A STEEL SHIP FLOATS x 
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fach compartment can bę sealed separately 
aterüght doors and hatches : 


Š A lump of irori or steel when placed in water will sink, yet nearly all 
large boats and vessels are made of iron or steel today, and of course they 
float!, Why is this possible? What is the great difference? Although * 
the ships gre built of steel, a lot of the inside building is of wood, and 
nearly®all the'space inside the ship is filled with air. Because of thigthe 
density of the whole ship including the air spaces is less than the density 
ofewater. If 4 ship is holed below the water line, water enfers and the 
effect is that thé weight increases. Unless it is stopped, water con- 

e tinues to enter, taking the place of the air. This means that the derssity 
increases until it is more than that ofewater. When this happens the 
vessel sinks. Of course, ‘as the water enters and the density incffeases, 
the vessel sinks lower and lower in the water. The chances of ships 
sinking are lessened by building them in suck a way that whole sections 
can be diyided off and made watertight. A ship so divided is unlikely * 
to sink unless seyeral of these watertight compartments are holed at 
once. If only one of these compartments is filled with water, it does 
not increase the total weight, and therefore the density, to eucle an 

^ extent that the ship will sink. If we allowed water to enter and then 

• forced it out at will we would vary the density of the ship as a whole 

. as in the submarine. 
e e 
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: A SUBMARINE CAN FLOAT 
1 4 


OST ships that ars bhilt of steel are designed so that they float, 

but there are some that are designed so that théy float Шке 

ordinary surface ships, and sink'under control as well. They are called 

submarines. *» ə 3 

You have seen that sme things will float on water while others 

.,4 will sink. It depends upon the density of the object. That is, 

„some object$ weigh more than an equal volume of water, and 

»» others legs. But the submarine both sinks and floats. Therefore af | 

» times its density must be more than at other times. How ‘tan this 

jbe so? Pv 

» As with sarface ships; most of the space in a submarine is filled with 

, ® air. If this space, or at least part of it, can be filled with water when 

needed, the density can be increased in such a way that thé vessel jast - 

> > sinks. Of course this would be useless unless the reverse could be^ 

done, айа the water pushed out again when required. For diving, 

water is allowed to enter special tanks so that the weight of the whole 

submarine is increased. To surface the submarine again the water is 
blown out of the tanks by means of compressed air. 4 

Fish can swim, freely about, and vary their depth in the water. 

hey have a ‘swim bladder’ which they make either bigger or smaller 
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şAND SUBMERGE " 
; | 
as they want. When the bladder is expanded, the ‘fish rises in the 
water, because its volume has become a little bigger, and as a result 
its weight is more nearly equal to the weight of the same volume of 
water. What would happen if it weighed ed then «т equal volume 
of water? 
How did you explain the working of your Cartesian Diver? It 6.< 
similar to the way a submarine goes ур and down in Water. As зоогу,аз 
* you press the, rubber on tops the pressure of your hand cofmpresses tho* 
air a Title andethis forces a small amount of water into the hole at the e 
,bettom of the diver. This increases the density bf the diver, and he 
sinks, As soon as the pressure at*the top is released, the air inside these 
diver forces out the water, the density decreases and he riges to tlee 
*urface.? e 
One of man's s very interesting inventions is the Floating Dock. As * 
the name suggests, it floats in the water, and is used fb Шр great 
liners right out of the water so that repairs can be done te, the hull, 
which is normally below the water line. The docks are mainly 
e made of tanks shat are generally. full of water. When the water is 
blow n out by air the dock rises in the water lifting the liner M it 


as ft does so. 7 
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Р SPRINGS AND 
! 
OMETIMES the supply 6f water for a particular district comes 
from an artesian well. It is only in some areas that a boring can 
be made,’and as soon as a certain depth is reached, the water will gush 


ге ; А 

* out. Look at thts picture and follow the path of the rain. 

» When rain falls some of it runs along the surface of the ground 
E » until it reaches the nearest stream, the stream flows to the river, and 


thga on to the dea. But some of the rain water soaks into the soil. If 

» "һе upper laters of the soil will allow it, the water drains through until 
» it reaches a layer of rock. Water can pass through some types sf rock 
buf not all. But sofnetimes, as shown in our picture, water will seep 
»»below rock to the layer which is underneath. If this layer is of such 

» ə mnature that the water can'soak into it, the layer becomes. saturated. 
The level о? ће collecting water rises until an outlet is foutid, зис 
as a spring. You may remember that we talked about springs before. 
When yock*covers a saturated area, it is reached by boring a hole right 1 
through the rock, and if the boring is below the natural water level I 
in the area, then the water will gush out of the hole made for it. 


» 


4 If water is poured into a*'*U" shaped tube it rises in both arms of > 
the tube to the same, level. It does not matter into which arm the E 
» » А Ð 1 
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Water soaks into Water cannot soak" 
| 8s tock into this tock . 
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water is poured." That is, of course, pebr 'ided that both arms are open 
to the air. Water always tends to have its open surface level. But what 
would happen if water was poured into one of the arms, whilst the 
ofher arm was corked up? ° 

In your home where is the supply tank for your Pure? Is it in thé 
roof? How do you tRink the water reaches your tank? You already, 
know how water comes to you from the river, threugh réservairs. 
‘These reservoirs are genera]ly on high ground, in fact tkey are con-,. 


structed sothat they are higher than the level of your house. The water, pa 


flows down from the reservoirs, through the mains, and rises to yeur 
tank in the roof. This is similar to our first “U” shafied tube. Buf'if,, 
for some reason the reservoirs are not high enough, then water towers a 
are builteand the water has to be pumped up them to thetop. ‘From 


the water towers it passes through the pipes into the tank in your e 


home. e 
An arrangement, called a ball valve, is used on the household 
tank to prevent it overflowing. We will be talking about this 


later. • 
o 


Here are some drawings of. taps in a house. Can you spot any 
mistakes? 
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HERE IS SOMETHING 


E N these pages there are two 'exercises. Copy them into your 

record book, filling in the gaps, and putting in the pictures. If 

« you afe not certain which word to use, put it in with a pencil first, and 
when you have checked that it is right you can ink it in. 


, “Water, which covers such à large part of the earth's surface, is 
just as necessary for life as air. Although we generally see it as a 


liquid, in cold weather we see it as —— and ——. Water when 
„^  ' — —-— turns into a gas and this is called ——. is invisible aná 
when a kettle is boiling, the cloud we see near the spout is made up of 
very small drops of ——. When water freezes it —— so that the icc 


that is formed takes up more room than the water. 'T'his when 
wáter freezes causes burst pipes during the winter time. Another 
result of this expansion is that ice is less than water, and the 
effect of this is seen when ice —— on water. Very large pieces of 
ice, called ——— are a reabdanger to shipping. Water will dissolve 
many things. Our drinking water goes through many stages from 
the time it fell to the ground as —— until it comes out of орг taps. 
One of the most important ways of moving about*the world is by 


boat. Although we would expect a wooden boat to modern 
vessels are built of, . ‘These float because the of the boat 

, a whole is —— than the density of water. Divers сан only 
descend a certain distance because of the very great —— of 
water." 
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° —FOR YOUR RECORD BOOK А 
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Some of the things that need moving air are ——, —— and ~~ 


" Air, which is all about us, is ndcesgary for us o Yet we 
take 19 for granted, probably because we cannot sec it. *But we 
know that it is there because sometimes it moves very wy and 
causes things to move with it, such as the sails of a, ——. It blows 
the trees about, and can be a nuisance at times," On the other hand 
it i$ made use of td move on water, and to Кер kites and 


. „gv d 
up in the sky. Air is a mixture of several e——. 'Fhey arê 
oxygen, which is needed to keep*us -, and ‚е dilufes,. 


tlm, oxygê and so stops the lungs and fires from getting toq, 
much oxygen. — is also necessary for plaet life. Inert gases, 
although they only make up a small part Qf air are уёгу 
necessary and useful to us today. " - is also present in thg 
air, and causes us difficulties in the form of mists айа fag. *Thtre is, 
also, carbon —— which is used by -. Air is present above the 
earth's surface, but gradually gets*—— the higher one goes. At 
the - af high mountains such as Everest, there is very little air, 
and —— have to carry their own supply. Because there is'iir many 
things can rige up in it from,the ground. Some of them, like ——, 
can rise in still air, but some need moving air to keep them up. 


When gir becomes warmed it becomes less ——, and rises, e—— air 
Hows in to take the place of the air that has risen. In this way, air" 
circulates in a room." 


.. 
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ars | _MEASURING— 


OES it take longer to E a kettle full of water than it does to 

Р, heat a thin piece of retal, such as a darning needle, t» red heat 

with the,same gas burner? Probably you have never seen these two 

=? things done at the same time, but you will know that it takes several 
minutes for the kettle of water to boil, yet the needle will become red . 

hot in a few seconds. Try it for yourself, but, be careful to hold the 

та “Sheedle їй a pair.of tweezers, so that you do not burn your fingers. The 

„кёче of water needs a great deal more heat to make it boil, than the 

e ° needle needs to make it red hot. But can you say which is at the higher 
° * temperature? Although the needle needs less heat than the kettle of ° 
ə water, the metal*is at a higher temperature. In fact you could use the 
boiling water to quench, or gool, the hot metal. | 
7 The fhstrunfênts used to measure temperature аге calléd.thermo... 
ə meters. There is not a great deal of difference between the tempera- 
ture of the;air on a pleasantly warm day and on an unpleasantly chilly 
„ one. On a warm day, a slight rise in temperature and the weather 
becomes unbearably hot, while on a cold day, a slight fall in tempera- 
ture and it becomes bitterly cold. Just to give you ап idea of how 
» close these temperatures are, look at the picture. Melting ice is 
given the temperature of 32 degrees, and boiling water 212 degrzes; 
we will, learn more about this later. You will see that tke usual 
» temperatures of summer and winter lie between зо degrees апа 95 
degrees. ; 

At first it may appear that the skin is a good judge of tempera- 
ture. In winter when you go from a, warm room to an overheated 
one, and then to a cold room, you immediately notice the difference. 
But if you keep tropical fish that shave to live in water аса constant 
temperacure, you will have noticed that the water feels warm 
in winter and cool in summer, although its temperature has not 
сһапрей. ® 

* Again on a cold day if you pick up an iron shovel and a piece of 
wood that have been lying out of doors for some time? and are there- 
fore both at the same temperature, one feels much colder than the 
other.» In exactly the same way, in the summer when both the iron and 
; wood have been lying in the sun, the iron feels much hotter thin the 

vl wood. Why do you think this is? Do you think that the skin is a good 

MA. »guide'to the temperature of things? 
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° TEMPERATURES 


The Numbers give the s ca ih Degrees Fahrenheit 
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YOUR HANDS— 


ERE are one of two simple 

things that you cari do to see 
> just how reliable your hands are as 
a guide to measuring temperatures. 
Arrange three bowls of water as 
shown in the picture. In one put 
hot water, in another warm water, 
and im the third put cold water. 
First put your right hand “ito the 
bowl of cold water, and your left 
Hand into the bowl of hot water. 
After a moment or two take out 
both your hands and put them into 
the bowl of warm water. What do 
you notice? 

Now for thesecoad experifhent; 

This time use only the bowls with 
„the hot and the warm water in them. 


‚ Testing water with elbow To the hot water add some cold 


water, just a small amount 4t a 
time, and test it with uyoûr hand. 
until you.think that both bowls 
contain water of equal tempera- 
ture. With a thérmometer measure 
the temperature of the water in 
each bowl, and see how nearly 


' correct you were. 


When a baby is to be bathed, 
the mother may test the tempera- 
ture of the water with her elbów. 
This, to a person who «does it 
regularly, can be а good guide to 
the temperature, for a baby's bath 
must not be too hot. You, too, will 
have tried the water in the bath, or 
even in the sea, by dabbling your 
toes in the water. 


B 
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- AND THERMOMETERS 


Some people who work a lot at 
one parvicular temperature become 
quite expert at judging whether the 
temperature has risen a little, or 
fallen a little below their normal 
working temperatufe. 

Although there are many types 
of thermometer, there is ,one typé 
of which Уон all ought to know. 
‘That 18 the clinical thermometer. 
Have you ever held one in your 
hand and examined it? The two 

e diagram’ are of thermometers. 
One is the clinical thermométer, 
and the other is a thermometer of 
tife type thay is used to measure the 
temperature in a room. Both of 
them are made of glass with à thin 
column of mercury running fróm 
æfairly large bulb at one end. What 
do you potice about the scales of 


°. e&ch? Why do you think there is а 


narrow part, or constriction as it 
* is called, in the stem of one of 
them? 4 р 
The thermometer that the 
doctor uses, the c]inical thermo- 
meter,, has an accurate scále 
marked in fifths of a degree, it 
sstarts at 95 degrees and goes 
up to іо degrees. Can you say 
why? e 
What would happen if уой 
tried to wash a clinical thermo- 
mefer in boiling water? (The 
tempegature of boiling water is 
212 degrees.) 
* 
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Ke TWO TEMPERATURE SCALES 


HE scale om a clinical fy ах is 
9 marked from 95 degrees to 110 degrees 
Fahrenheit. Some thermometers, those used 
™ by scientists, are marked with a different scale, 
ə е Centigrade scale? . 

The Fahrenheit scale was suggested by a ," 
"9 "min of that name. He experimented with a 
thefmometer.in a freezing mixturt of ice and 
ə ^ salt апі, Һе lowest reading he obtained he 
» ° called zero, or mark o From this he continued 
ə experimenting unjil he finally obtained a scale 
that made the boiling point of water 212 
^ degrees’. On this scale the freezing point of 
„ordinary water became 32 degrees. This is 
the scale used today, and when writing a 
„ temperature in Fahrenheit we shorten, or 
abbreviate} the words, so that the boiling point 

of water would read 212°Е., , 
> Another scale of temperature used over 
_neafly.all of the Continent and by all scientists 
‚ was devised by a man named Celsius. On this 
‚ scale the freezing point of water is o degrees 
Centigrade, or o^C. for short. The boiling 

point of water is 100^ C. 

There is another scale, called the Réaumur 
scale, but it is hardly ever used in this country. 
When the temperature is known in degrees 
Fahrenheit, how can we find what the reading 
would be ou a Centigrade thermometer? It 
can be ddne by arithmetic, buwe are going to 
make a drawing to find out. The diagram 
shows you how to do it. Draw two lines of the. 
sazie length down a page. At the bottom of 
each linc make a mark to represent the freezing 
point of water. On the Centigrade scale it will 
‚ ,beo and on the. Fahrenheit scale it will be 32. 
At the top of the two lines, mark two more 


А 43 
N ! CENTIGRADE'AND FAHRENHEIT .* 


1Q0 Е points for thy iling pointeof water, on the 
Centigrade it will be тоо and on tht Fahren- 
heit 212. «Divide the Centigrade scale into t 


з jx 90 100 divisions, and the Fahrenheit scale into 
е 180. To convert 50°C. fo degrees Е. we jest, 
80 *. read across the two scales, and" we find it is _ 
122? F. е ‹ = 
А „ Make a topy of the "og ые, К 
"0 He verting the temperatures given in Centigrade « 
"e ; to Fahrenheit. . . b 
е 
60 “Although two familiartemperatures arè 
Д 2^ o^ C. and 100°C., the first heing the freezing • « 
point ofewater, and the other the boiling point 
50 of water, we,ourselves are concerned with af 
e much smaller range of temperatures. «We feel 
40 cold when the temperature is 5° Cand warm * 
А е when the temperature is around 19°С. to 
° * 20°C. On a really hot day in summer the 
s temperature may rise as high as 30°C., 
y although this does not happen often* This* e 
og 3 means that most of our life is spen? withina = 
.20 * temperature range of о°С. to 2e^ C.* "e. 
x 2 Let us compare the temperatures on the 
10 two seales. For this you will needtwothermo- ** 
» meters, one with a Centigrade scale andPanother 


with a FZhrenheit scale. Put some hot water «+ 
into a beaker or can and stir it. Öne of you 

can read the femperature on the Fahrenheit 
scale and anoth€r can read the température оп 

the Centrigrade scale. Now look at the scales, , 
in this book. Do your readings agree with the ` & 
scales? They may not be quite exact Dut ` e 
should be very closes Now let the water cool 

for a while, and then stir it again and take — « 
further readings. Do this several times, сот. · 
paring your readings withthe scales given here. ° 
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WE all like ¢o see a big BE the winter, and know just how in- 
. viting it can be, especially if unpleasant draughts can bé'stopped. 
But aş you know some fresh air must get into the room so that the fire 
*" can burn properly. Also,»of course, unless there is some fresh air, 

„ — the room soon becofhes an unhealthy place. 3 
д Ina warrh room the air circulates round, becatse it is heated by the 
е "fite, becoming less dense than the cold air which is coming into 
һе room, and so it rises above tht cold air, Gradually, because of the 
ә ^ movement, all the air in the room warms up, and it warfns»the.soom. 

* This movement of the air is known as а CONVECTION current. , 

» „» “Ifa poker is JPft in a fire for any length of time the end\in the fire 
gcomes red hot, sometimes even white hot. But the other end 
remairfs a*dull íffetal colour. Yet if you were to touch it with your 
» hand you would find that even this dull end had become very hot too, 
you might aven burn yourself.* Why is it that this end of the poker 
+ gets so hof as well? You will find also that if a metal .tablespooh is 
> left stand?ng in a saucepan of boiling liquid, not only the spoon end, 
but the handle becomes too hot to hold. Heat is passed from the hot 
^ end to the cooler end without any movement as in the case of convection 
. currests. The heating of the poker and the spoon are examples^of 
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CONDUCTION. Can you think of 5a other examples of heat being 
transferred by conduction? Я 

Pets in the home, such аз the dog and cat, always enjoy afire, and + 
wfll sit as close as they can, especially in thé winter; even if they have 
to moye away for a while to cool down. In the winter when it is cold; < 
most people like to pull their chairs up to the fire, and to warm them-_ 
selves in front of it. The convection currents are not enough*to warm 
them, so how is it that they get warm? They do not get het by touch- e< 
ing (а. бге, sq there is no conduction. A hot fire sends out rays ofe „ * 
heat, and these rays do the warming. Not only de fires radiate heat, 
any warm ody can radiate heat.» We use the term RADIATION dba iot 
connection with this type of heating. Again there isno movement of , e 
anything? The heat comes straight from the fire to the object it first 
meets, be it cat, dog, or human being. Radiated heat does not warm € 
the air, but passes through it. y “лш 

So we see there are three ways in which heat can travel: s * 
j т. Gonyection 
2. Conduction Я 
к. 3. Radiation e aus 
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. ` THE BURNING OF A FIRE— 


OU now krfow that hoj V NN because it is less dense than cold 
air, "but have you ud rh seen the hot air rise? When you 


„z experimented with a lighted candle in a glass-fronted box with the 


two chimneys, sou, saw that the current of air caused the smoke to 
fhove through one of the chimneys, but you did not see the moving 
..gir! Here is another experiment for you to do,.tising a lighted candle. 
„Stand a lighted candle, a short length is best, at the bottom of a 
„glass jar or lamp chimney. The candle must not be in the middle of the 
jar, buta little to one side. You may find it easier to put the candle in 
position first and then to light it with a wax taper. Watch the flame 

> ,pafefully, does шгп with a clear flame, or a smoky one? ¥It is quite 
possible that the flame will die right down and go out altogether after 

a while. Why do you think this happens? If it goes out, relight your 

> candle, and put a piece of cardboard cut in the shape of a letter “T” 
into the top of the jar, so that'the jar is now divided into two parts. 

» Look at the picture here. What has happened to your flame now? Is 
` it burning more brightly? Hold a piece of smouldering paper, or rag, 


over each of the openings in the jar in.turn. Can you say which way . 


the air current is moving? Why does the cardboard make the 
difference? ) 
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When а бге is burning well, the air[ne it quickly*becomes warm 
and a strong convection current is set up. bold air flows in to®replace 
the rising hot air, but most of this passes over the fire, up the ehineney. ` 
Can you remember how we said that a бге cduld be mage to burn more 
brightly by increasing the air supply at the bottom of the fire? Wê < 
talked about the domestic boiler. To make the boiler burn up we open, , 
the draught control at the bottom, and open the damper aBove pe 
fire. With an open fire, іп an ordinary room we сап only open the e 
draught control at the bottom of the fire so that it burns up moree um 
brightly; there 1s no control above the fire. There is nothing to prevent 
the cold airentering a room and passing over the fire irfetead of through e, 
it. Sometimes the air can be made to pase under and up rouge thea 
fore by stretching a newspaper across the front of the trey but this is 

very dangerous, and a much better method is to use a metal sheet « 
which can be fixed into position, left*for a few minutese and then 


removed, when the fire has burnt up. > • 
Nowadays we hear а lot about “АП night burning fires". Сап you · fi 
> suggest how they can be made,to burn all night, without attention? 
"Why are they fitted with a front plate of metal to close,over the front 1 
of the fire? i e E 
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А CONVECTION CURKENTS— 
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E have said, that when air is 
heated it becomesdess dense 
» and rises above the cooler denser 
air. This movement cannot Фе 
seen, but we have shown that there 
is movemert when we did the 
experiments with the smouldering 
rag. We watched the movement of 
the smoke. Do you think that there 
is any movement in water when it is 
heated? Water is free «o move in- 
the same way that air is, so there is 
no reason for it to. behave any 
differently. But we must remember 
that water is much.heavier than air. 
Let us make an experiment. 

Fill a glass beaker, or jar with 
.cold water, and as carefully as you 
can drop two or three crystals of 
permanganate of potash into it. 
They should fall to the bottom of 
your jar. Using a small flame, a 
candle will do, heat your jar gently 
at the bottom; and a little to onë 
side. Now what do you see? Can 
you explain why it is happening? 

'From this experiment what can 
you say about the density of warm 
water and the density of cold 
water? 

Hot water rises above cold 
water because it is tighter, or as we 
sometimes say the cold water 
pushes up the hot water. 'T'he fact 
that when water is heated it be- 
comes less dense and rises above the 
cold, denser water is made use of 


js right. If you have a hot water 
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іп hot water systems such as you 
may find îh your own home. We 
will say more about the hot water « 
system later, but meanwhile here is 
somethjng for you to do now. Look 
at the pictures of the domestic 
boiler, the hot water tank and the 
radiator. Notallthe pipesareshown, 
but ойу these by which hot water 
enters and the cooler water leaves. 
Can you saf which pipe is which? 
If there is 2 radiator in your class- 
réom feel it, and see if you arg 


system in your house you can check 
the pipes therestoo. 

When you heat a thin liquid 
like water convection currents аге, 
easily set up and the liquid warms 
up “all һе way through quite 
quickly. But if you were heating a 
thick liquid, such as pagridge, or 
custard, 'or even thick soup, and 
you dia not keep бп stirring it, it 
would soon burn at the bottomeof 
the saucepan yet at the top of the 
saucepan it would beequite cool. 
Can you explain this? 

A coffee percolator makes use 
of “convection currents. Water 
heated in the percolator rises up à 
central tube attached to a concave 
disc at the bottom. The water 
strikes the glass at the top cover 
Which spreads it over the coffee 
container .»After percolating through 
the coffee it drains back into the pot. 
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à ! GOOD CONDUCTORS— 


b you help your mother in the morning 
before going to school by fétching coal 

or coke from the outside? If you do it regu- 
larly, winter and summer, you will Have 
noticed how cold the metal bucket is in the 
winter. If you use a métal shovel too, you find 
that it is just as uncomfortable to hold. How 
much better it,is to hold a shovel with a 
wooden handle. If a piece of metal and'a piece 
of wood are left out in the cold so that they 
are at the same temperature, tht wood feels 
less cold than the metal. If you ride a bicycle 
you will know that the metal handfebars will 
feel much colder in winter than the rubber 
5 grips. Why do these different substances, all 
at the same temperature, feel.so different? 

Metal is a good conductor of heat. That is, 
when your warm hand touches the cold metal, 
the metal quickly conducts or carries away the 
warmth. More so than the wood does. Hence 
the difference. So we can say that metal is a 
good conductor while wood is a poor one. 

There is another term usedefor bad con- 
ductors of heat, we can say instead that wood is 
a good insulator. Generally speaking most 
metals are good conductors while such things 
as wood; wool, cotton, and the gases are good 
insulators. o 
= М There аге many examples of good insula- 
tors being used as a protection against heat, as 
well as cold. Kettles, saucepans»and metal 
teapots have plastic or wooden handles for 


E this reason. Can you think of any others? 
$7 #5 Here are two things for you to do., First of , 
З all knock some large headed nails into a fairly 
OB К thick piece of wood. Over the wood paste 
» some white paper, and let it dry. When it is. 
2 completely dry, play a flame over їйє paper, 
|» | | 
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or hold it near a fame. What happens Сап 
you say why? 

Now try the second experiment, tosee if all 
mefals are equally good conductors of Һеа® 
Use vargous rods of such metals as iron, brass, 
copper or aluminium, “and see that they are 
all the same length and diameter. We also 
need a tin can which has preyiously had holes 
made fh jt. «Ех, the rods into these holes so 
that, there is about an inch of rod inside the 
can. Look af the diagram to see how it is done. 
If you have,them, use rubber bungs to secure 
the rods, then the whole will be gvatertight, 

“but corks will do. Now coat the rods on the 
outside of the can with wax. When you'have 
done this, fill the can with boiling water and 
watch the wax onthe rods. The rods inside 
the can become hat, and as the heat is carried 
along them outside the can, so the wax will 
melt? After a time it does not melt any more. 
You will Be able to judge fairly easily which of 
the metals are the best conductors of heat by 
the distance the wax melts along the rods. 

° Sink a small,piete of ice in a tube of cold 
water by tying it to a piece of lead. Gently 
heat the water at the top of the tube until it 
boils. Even after the water has Беей boiling 
for some time the ice remains unmelted at 
the bottom of the tube. Water is a bad ĉon- 
ductor of heat. 

Wher «teeth are filled, a mixture or 
amalgam of silve and mercury is sometimes 
used. If only metal fillings were used, when 

‚ We drank hot liquids heat would be conducted 
quickly to the sensitive inner parts of the 
tooth causing great pain. Therefore an in- 
sulating lining is pet into the cavity before 
the metal filling. 
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Hot M«tat Pate you happen to have an electric -het-plate in 


` WOOL FOR WARMTH 


) URING the cold weather, we want 
4 to avoid losing any more/heat than is 
absolutely necessary. The heat may come 
from a fire used to warm a room (we shall 
deal with this later), or the heat may come 
from our own bodiés. Perhaps for our own 
personal comfort bad conductors, or as we 
ought to say good insulators, are more 
important than good conductors, * As you 


7 know, опе of the best materials to wear to 

т, keep you warm in winter is wool. It is a 
EA “good insulator, but do you know why? 
Ё Wool, such as is used to make knitted 


jumpers and jerseys, and woollen materials, ' | 
has a lot of air, especially warm air from our 
bodies, trapped among the-fibres. Air itself 
is a good insulator, and so the warmth stays 
in, keeping you warm. The important point 
is that when air that is free to move is 
warmed, because it is less dense‘ it is 
forced up by the cold air, whiclethen takes 
its place. Heat is thus lost by convection. ` 
But if as in the case of weol, the air is ` 
trapped and no heat is lost by convection 
then the material is a good insulator. Can 
> you think of any other fabrics that are good 

insulátors? What kind of material are your 
kou o winter night clothes made of for instance? 


[peni e р ау We have said that air is a good insulator, 


е 5 t 
this is true of all gases including steam Do 
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your home? If you have you may have 
Ты noticed how water behaves when a sauce- - 

2 pan boils over. In any case, you сап do a. 
The drops waler are — little experiment for yourself using а gas. 
ingulakeds by stam burner and a piece of sheet iron. Heat the 


» iron until it is really very hot. Now let one | 
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or two drops of water fall on to the het- + * 
plate. Watdh closely, and you will see that = 
the water does not evaporate away at once. 
It leaks up into a lot of little droplets 
which seem to run all over the hot metal. 
Look along the level of the metal plate and 
you will see that there is a gap between the 
droplets of water and the hot metal. When 
the wattr,comes into contact with the hot 
meta], the water nearest to it turns to steam, E ‹ 

and that is Why there is а gap. Yow cannot . s» es 


see it, but the steam is there. This steam e V 


prétects tht rest of the water from the heat. UD. 

"Steam is a good insulator, and so it takes 
quite a little time before all the wattr 
evaporates awaye 

Allow your metal plate, or sheet of iron 
tg cool down a bit, Then drop sqme more 
water on, and you will find that if the 
temperature is low enough, the water will 
spread out'ovgr the warm metal and evapor- 
ate right away. What can ygu say about this? 

Have you ћеага of the haybox cooker? 
When food needs long, slow cooking, this 
‘can be used. The food must be partly d 

* cooked first and when hot put into a metal 2 
container which stands, inside a weoden ( | 
box which,is entirely lined with tightly ( | je) 
packed hay. Loss of heat is slowed dowa EEE SOE 
because there is a large amount d реи Я Y 
airin hay and therefore it is a good insulator. 

Anges exaniple of warm air being Warm Metal Plate 
trapped just as air is trapped ^ е 2nd 
the hay, is in the Eskimo's igloo. Inside © 6 

"the ait Becomes warm and because it can- The water spreads over 


not escape, as it does in our houses, the the plate and, evaporates 9e. 
warmth is,kept inside. : y 
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. \ ) COOL IN SÉMMER— 


үү? want? to keep our bodies warm in cold weather, and for the 
Zame reason we try to keep our houses warm too. Of course, we 
like to keep cool in the hot weather as well, and so we build our houses 

accordingly. “An ideal hbuse is warm in winter, and cool in sumfher. 
' But not all of our houses are so. Imagine how the temperature must 


., vary in a house that is built of metal. Fortunately there are very 


‘few of this type. Most of our houses today are built of brick. 


s> This is a*good insulator. Concrete, too, is a good insulator. That 
› g g 


э mearts that houses built either of brick or concrete do п0{ 16 much 
warmth escape through the walls in winter, and in the heat of 
, Summer, they.stop too much heat being conducted through from 
»outside. ` 
So much then for the walls of our houses, but just to iñsulate the 
walls is not enough. What about the roofs of our houses? There are " 
several ways of roofing a house. "Thin slate may be used, or thicker 
tiles. Sometimes a house is tiled, and underneath the tiles it is close- 
boarded with wood. Quite a lot of houses have a layer of felt as well 
under the tiles. Then of course there,is thatch. Thatching is done with 


Building house with Cavity wall 
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reeds, or straw, and with both there are pockets, or channels, in which 
there is trapped air. З s 

Many houses today are built so that they have the outer walks in 
tw@ parts. Instead of a solid wall, two thin walls are built, and between 
them there is a space filled with air. These are called ‘ Cavity Walls". • 
What аге the advantafes of cavity walls? In some countries where „ 
it is extremely cold in winter the space between the outer walls*is filled ^ 
with wood shavings, or sawdust, and’ now оће? materials are being es 
tried dut. è ® ۰ Ф 

In winter you may have noticed how quickly a warm room loses its 
Warmth in the early morning wher the curtains are drgwn back. Als + 
how the opposite happens in summer when»we draw диг curtains on nar 
m. sunny is to cut down the amount of heat coming irite tle room. 

Loss of heat in this way is cut down in the very cold areas by having e 

double glass windows, the space betwéen the glass being air filled, 
and air is a goad insulator. 

Make a drawing of your own house, in your record book and under- 
neath list the building materials that, were used to insulate it. 


Section of Double Glass Window — Dowble Porch, 
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E Y | AN EXPERIMENT— 

Р 
HE is ahother experiment for you to do. You will need two 
e cans of the same size with lids. Make a hole in each lid just big 
A enoùgh to take a thermometer, and a second hole to take a stirrer. 
д Polish one of the cans until it is as bright and shiny as you can ре. 


ai `The other çan you must hold in a candle flame, or any smoky flame will 
. ado, until the whole of the outside is covered with a film of soot. When 
the two cans dte ready, stand them on a piece of cork, and make 
„ >> certain that they are not in any draught.» Fill them both with boiling 
? water? r УА" 
,' Stir the water їп the cans all the time and take readings of -the 
„5 temperatures &ttwo or three minutéintervals. You will notice straight 
> » уау Һа the reading on ойе of the thermometers is falling faster than 
i on the other. Which can of water is losing its heat faster, thë water fh 

* the shiny can or the water in the dull one? Р; 

On thé opposite page there is a diagram. You will see that above 

the time in minutes, from the beginning of the experiment, is the tem- 

perature recorded at that time. On squared paper copy the diagram, 
but put in your own temperaturesreadings. When you have finished, 

draw a smooth curve through the points you have marked. You will 

the... have a graph similar to the one shown. Can you explain what a 

) graph is, in your own words? What do you notice about thë slope of 
the lines as the temperature falls? Why are the two graphs not exactly 

the same? , Е 
P Nearly all the loss of heat by the water has been through radiation. 


Which type of surface is the best radiator of heat, a dull black one, or 
a shiny one? > 
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ы Y DD YOU WEAR BLACK— 


e of the ways in which heat is lost from a hot object is by radia- 
tioh. The speed witt? which heat is lost depends on the surface 
» of thè object. If it is a dull black then it loses heat by radiation faster 
than if it is white and shiny. 8 
э > Do you know what the word “absorb” means? In what connection 
is the word often used? ji 
) ,In thé same way that a dull black surface is a better radiator of heat 
, s»than a white shiny oné, so a dull Black surface absorbs heat better than 
a white shiny one. In fact we can say that surfaces that radiate heat 
well absorb heat well, while those that radiate heat badly, absorb hgat 
» badly. Remembéring this see if you can answer the followingiquestions.' 
‚ You can if you like, write out the questions and answers in your record 


books, withäittle sketches to illustrate your answers. 0 а 


' т. Why are ће houses іп some countries painted white? In which d 
¬ parts of the world would you expect to see such houses? 
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—OR WHITE CLOTHES IN SUMMRR? ° 
© 
2. Why should the outside of metal teapots and* kettles be kept 
bgight and shiny? 9 $ 
3. In which are you most likely to feel cooler in summer,‘ light „э 
й e coloured clothes, or dark coloured diothes? re 


е 
Heat that is radiated from the sun, or from a бге, passes through 
the air without hardly warming it. Some of the heat from the sun i¢ 
absorbed by dust and clouds, but if,the air is dry an free from dest, 
very little heat is lost by this means. Can you explain why ona clear c 
winter’s day, although the sun may feel quite warm, the snow on. thé 
»gfound barely melts? А c о 
Is your classroom heated by hot-water "radiatBis"? The namd'* 
is misleading for most of the heat from a hot-water rajlia&or ois ob- 
.. tained by convection currents. 8o the size of the “radiator” is more 
important than its colour. Why should the surface area be large? On * 
* ° the other hand electric fires (or radiators) depend largely on radiation. 
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aay LAs is cua HERE are many household 
EAE objects, especially in the kitchen 


“in winter. L also tors of heat. For example, frying 
nts heat being lost pans are made of metal and because 
{ of this heat from the hot-plate, or 
flame, is quickly conducted to what- 
ever we are cooking. At the same 
time heat would be quickly con- 
ducted to the handle if it was or 
metal. To protect the hand from 
being burnt, the handle of the pan 
must be insulated. What materials 
are good insulators? 
Here we have several simple 
things that you will probably find 
jn your homes. "There are as well 
several things that can be found in" 
Nature. (Remember that ixsulators 
can keep out cold, just as«they can 
keep out the heat.) Make copies of 
these in your record book. Perhaps 


a) 
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you can think of some others that 
are not shown here. Underneath 
each drawing make a note of ће, 
mgterial it is made from, and why it 
is so useful in each particular case. 
One of the drawings hûs been com- 
pleted in this way for you, as an 
example, but you may be able to 
think f anether way that you like 
better; if so do it your way. 

° Here issanother experiment fer 
you to до. Use the two cans that 
you used for your experiment in 
'radiation. "This time wrap one of 
the cans in felt, or cotton-wool, or 
some such insulator. The other 
canis left uncovered. Fill both with 
hot water. After, stirring read the, 
temperaturé of the water in both 
сапа, every few minutes. Make a 
graph of your readings, as you did 
for the other experimgnt. What 
can you 'say about this graph? 
e e 
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Across odi 

1., Inert gas. I 
^ 4. William Gilbert experi-» 2 
8 mentedavith one df these. 3 
$ " 8. Always. : 4. 
„ 9. Male person. 5 
19. Divide to Increase. 6 
=> 12. Short for morning. | 7. 
ә 13. Short for meteorological. II. 
14. Mid-day., ° I5. 
o3 17. Type of*gun. эло 
> — *r9. yAn athlete does. ? 17 
21. Twenty hundredweight. puo 
> 22. Gives out heat. j 19. 
23. sTo tolour. 20. 
> 25. The sun does this. 24. 
27. It burns. 26. 
29. Opposed to. » 28. 
1. Watchful. 30. 
“33. Iron is,more than water. 32. 

. 34. Opposite of compress. 
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4 A CROSSWORD PUZZLE FOR YOU 


Down 


. Mixture of gases! 
. Pointer on sundial. 
. Home for baby birds. \ 


To find the size. 
. Limb. 
. Inert gas. 
Short for Theobold. 
Number. v 
Found in the air. . a 
. Negative. s 


Water as a gas. 
Preposition. 9 
Hot air does. 

For catching fishes. 

We hear with these. 
Sorrowful. 

Part of a plant. 

Our eyes do this. 
Underside of a hill. 


i 
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Y HOW,A FISHERMAN FINDS— 
C 
HAE youeever had the luck, when on holiday at the sea, to go 
out with a fishermaa? Some of the fishermen put dawn lobster 
pots. These are left, and picked up later on. Has it ever occurred to _ 
you that the fiehermen kaow just where to find their pots? Afterall,” 
there arè no means of marking the spot out at sea, although most pots 
are put down off the coast, and usually in sight of land. The fishermen? 
"make use of “landmarks”. Probably they can see a lighthouse or a 
, büilding such as a church spire; or maybe just a clump of trees on a 
„hill. They make a mental note of their position in relation to such 
landmarks. For example, they may find that when they are in position, 
„ a straight linesjasses through a clump of trees on a hill-top, through a - 
Jighthouse and through their own position at sea. Of course this does ~ 
not “fix” tlre position. A second line must be found passing through 
where they are and two other objects. Once these objects have been: 
found, the fishermen will always be able to return to the spot. You 
can see this in the picture. They can only do this because light travels. 
in straight lines. 
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*—HIS LOBSTER POTS , «* 


We make use of the fact that light travels in straight dines to find out 
how far ачу something is, without actuully{going there. The fxample 
we will take is to find how wide a river is, without crossing ovér it. „e 
Algng the bank of the river, a distance, say «oo feet, iş measured in a 
straight line, opposite something such as a tree on the other bank. Те . 
measure accurately thé angles shown an instrument called a theodolite 
may be used. But we can do this another way, using an instrument 
like a large protractor with two arms. *'The two drms on theprotractor oc 
are sighted sore on the end of the straight line on the bank, and thee * 
other on the object on the other bank across the river. This is repeated 
at the otherend of our straight line. The angles so fogfhed can berefd, /— ° 
off from the scale. Now a scale drawing és made and from this the, 
width of ее river can be measured. This is much easiero folfow if 
' you do it for yourself. Mark out an imaginary river in your playground « 
and using a protractor like the one sown, find the width of your 
"river". Then echeck your answer. МУ ig E 
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» to them.» Of course if we can visit the distant objects too; and look 
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Pix ,OUR EYES TELL US— 


N the same way that we can find the width of a river without cross- 
[ ing dver, so we can find the distance to far objects without going 


back, we can check our answer. If we go to each of the three points;of 
the triangle in turri, and from each point measure the angle made by 
the other two, we will be doing what surveyors Uo, "triangulating" as 
it is sometimes called. The whole of the British Isles have been covered 
»»in this ways and by this means the distances between any two points 
are accurately known, and from this accurate maps are nade. In this 
case, however, the distances between the points are often several 
„miles. ora 5 ay » 
_ e Perhaps you have seen concrete pillars like the one in the picture. 
They have # metal piece in the top and are used by surveyors. They 
» are called “trig points" and are often sited on the tops of hills. Can ' 
you guessavhy? Я ; 

Have you ever wondered how battleships and other warships know 

how far away the enemy ships are when at sea? They use rangefinders. 

These make use of the same method'as we used to find the width of a 
river. The instrument itself acts as the two points on the Bank of the ` 
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Boat using 
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' —THE DISTANCE 0 ? . 
9 


river with the epemy ship as the point on the other Side. ‘Instead of 
having ч measure the angles, and ‘theħ either drawing*a scale 
diagram, ór working out the distange, many of these instruments give ,* 
the distance straight away. e E Я 
Our own eyes act as rangefinders for us, and Бу%хрегіерсе weknofv є 
how far away an obfect is that we are looking at. You may havq 
noticed that if you look at something quite near you with thefight eye, 
at the same time covering yp the left one, the object does not appeare = 
the sane as it does when you look at it with the left eye, with the righe 
onè covered. Try this with a small box held about a foot away from 
your eyes.* s . <“ Cy 
The ngarer to the eyes the object is, the greater will be the diffe e , 
éhce betfyeen that which the left eye sees, and that which the right eye 
' sees. The farther away the thing is that we are looking at, the less « 
«becomes the difference between what the two eyes see. Alehough the 
two eyes see different pictures, they are made up into one picture bythe , 
brain. Another.effect of looking with two eyes at something, 1s that we 
«get a-feeling of depth. We do aoteget this when looking at the same 
thing with only one eye. е n 
@ je Е: . 
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f THE, UPSIDE-DOWN CANDLE +. 


"JERE is an éxperiment for you to do. It must be done in a dark- 
enéd room. You will néed two pieces of cardboard; Make a 

, pin-hole in the centre of one piece. Prop this upright on a bench or 
table. In front of this stahd a lighted candle. On the other side mf 
your upright card with the pin-hole in it, hold your second сага. This 
card we will call the screen. Now by moving’ the candle and the 
screen abéut, get*a clear image of the candle flame on your screen. Is 
= the image of the flame the right Way up, or upside down? An upside 
down image is sometimes said to be inverted. What happens tb the 


image if the screen i$ moved first of all farther away and then nearer? 


Does the brightness alter irany way? 

« Although this experimerk is not very accurate, if it is done care- 
fully you wilf get some quite good results. Now try making the holé 
insyour card a little bigger. What happens now to your image of the 
flame? , © . 


If you have done this experiment properly you will see that the 


image is upside down, or inverted. Can we explain how this happens? 


Perhaps the diagram here will help you. We have said „that light „ 


travels in straight lines. Let us suppose that instead of a candle flame 
wé are-using a very brightly lit arrow. A tiny ray of light travels fróm 


the tip of the arrow in a straight line until it hits the screen. "It gives, 


E 
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THE UPSIDE-DOWN CANDLE F 
a tiny spot here. In the same way a ray of light will travel from 
the tail of the arrow until it too hitg thé screen giving a (ћу white 


spot. Imagine this happening fog every part of the arrow and you,* 


will have an image of the arrow formed*on the seteen. It will be 
upside down. 3 1 = 
Suppose that instead of using a single arrow that is brightly lit, 
we used two such arrows, crossing each other at richt angles. The 
image thrown on to the screen wóuld look fike that shown in the ‹ 
diagfam. “Сору this into your record books but draw in the lines 
that the rays of light take, thus showing how the image is fotmed 


on the screen. You will see that the image is upsieeedown and fea, ® 
e- 1 


to right. | E КС АДЫ 
© Nex? time we are going to make a pin-hole camera, arfi for this we 
will need one or two simple things. You can probably find them «at e 
« home. You will need to bring a clean émpty tin, such as ha&begn used 


to hold vegetables or fruit, some sticky paper, and a piece of grease- « 


proof paper large enough to cover the end of the tin, with a little spare 
, to overlap, and a newspaper er some brown paper large enough to 
form a hollow tube around the tin, and at least twice ag long as the tin. 


Probably you would like to work in twos so arrange between yoprsel 3e 


which of the above things each of you will bring. i 


e 
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i. YQUR PIN-HOhE CAMERA 
HA you brought along all the things that you were asked for 
la$t time? As well ds these you will also want a needle. The 
’, first thing you must do is to make a, fine hole in the end of your tin with 
the point of the peedle. Either twist it in, holding the needle in a pair 
of pliers, or tap it уёгу gently, because you must not have a hole that is 
too big. Gently turn the needle about in the holé so that the edges are 
clean. The other end of your tin is the open end, and over this put 
= your greaseproof paper turning the overlap round the sides of the tin 
and when the end is smoothly covered secure the paper én position 
with your sticky paper. This end is your screen and on this you ill 
see the i images: “So far so good, youfecamera will work quite well like 
` this, but it will be even better if you roll your newspaper,,or brown 
sheet of paptr round the tin so that it extends beyond the gréàseproót 

* páper at the end, and forms a tube. 

You nfust not expect to get images of everything that you look at 
through your camera. The brightness of the object yoware looking at 
is very important. If it isa bright and sunny day and you look through 
your camera at the windows you ought.to get a good image of them on , ^ 
your screen. But on a dull day, or in a darkened room, you must look - 
at something. right, like a candle or an electric light bulb. You will 


o 
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YOUR PIN-HOLE CAMERA ‚ 


get a very good image of the candle when the camer’ is only a few 
inches away from it. Is the image upside down and reversed? left to a 
right like the crossed arrows you drew? With the electric light bulb you .* 
wi see the filament of the lamp. ‹ Ae М 

When you have tried all this, you can then Бері to alter one or tw Ы 
things, and see what Happens. Try moving the pin-hole nearer to the, 
candle flame; does the image get bigger, or smaller How does the 
brightness alter? Can you explain why these changes sho&ld make a “= . , 
difference? «Now alter the size of the pin-hole. Make it a little'largere zi 
with a thin nail or gimlet. Now look again at убиг flame, or balb. 
What has happened? o . # FER 

Perhaps you would like to experiment ‘with your,pin-liole camer e „ 
when yo& get home, but do be careful and get permissión first. At 
night when it is quite dark put a lighted candle on the table and see « 
just how clearly you can get an image ôf it on your screen. Maybe it 
would be.a goed idea to get Father or Mother to help you.with this у 
experiment. .. А Sai" 

А camera works on the same principle, although there are many 
‘refinements. The lens gives a more clearly defined image which can 
be permanently recorded, while allowances can be made for бапо ume. s 
and brightness. ; б А 
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3 YOU $ЕЕ WITH YOUR EYES— 


ASTE, smell, sight, hearing, 
and touch. These are the 
„ five senses. Most of и have them 
all and we take them so much for 
. granted. But have you ever con- 
p» lris sidered which of these you would 
prefer not to lose? Naturally no 
one wishes to be without any of 
them, but some people are without 
one or more of them. Perhaps 
*hose at the greatest disadvantage 
are those who either lose, or have 
exe € never had sight. So much of our tife 
dui nie aes e depends Шон what we see. We 
, sr use our eyes all day long, every day 
| : 4 of Sei year. We see! But how, and 
Which is longer A why? Ч 
BEB юс? 'The human eye which allows us 
E to see is automatic in its working. 
2 Let us take an example. * Suppose 
that you are looking а? а bed of 
flowers ір the garden. How do 
you see them? Light from the 
flowers enters the eye through tiie 
lens. An image is formed on a 
screen at the back of the eye. This : 
screen is called the "retina". We 
will be reading more about the iris 
and lens of the eye later on. Very 
simply the eye works in the same 
way as your pin-hole camera. 
} In the retina, or screen at the 
рч ШЫ N back of the eye, are a great number 
^ of nerve endings. The other ends 


” ” Which is 1 of these nerves go to the brain. 
ой ће longer line X or? : 


Each tiny nerve tells the brain the 


3 


—BUT, HOW AND WHY? 


type of light ray that has fallen on 
it. The brain collects the informa- 
tion and makes up a complete 
picture. This is the picture that 
We Şe: 

Inyour pin-hole camera you will 
remember that all your images were 
upside down, and reversed left and 
right, like the crossed arrows you 
drew in your record books. Because 
light travels in straight lines tlm 
things we look at reach the retina 
ігэ the sme way. But the braig 
does one more important thing for 
м5, it not only collects all the in- 
formation, or messages through the 
nerves, but when the picture is 
complete it turns.it the right way 
about for us. 

in spite of the fact that most 
people's eyes look much the same, 
theré are those who can see very 
much more ¢han others. Perhaps 
you have heard, or'read about the 
native trackers who can read a trail 
on the ground and surroundings, a 
trail that many white men could not 
even see, not even when it is pointed 
out to them. 

Although our eyes are very 
wonderfal; they often play us tricks. 


Look at the various pictures and 


see if you can get the right answers. 
The fagt that the eye can be de- 
ceived is put to good use both by 
us and by.animals. 
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a OUR EYES DECEIVE US » 
A ota e AVE you eyer heard of the 
” $ “blind spot”? Do, you know 


„what it means? You cén find out 
what it is quite easily. Hold his . 
book up in front of you and close one 
of your eyes. Now, with the other 
eye look at the cross. Can you see 
> the black spot as well? Slowly bring 
the book nearer to, you, looking at 
the cross all the time. Wheg” the 
Hook is in a certain position, the 
black spot will suddenly disappear. 
Continue moving the boók towatds 
you and the black spot will come 
again. Keep on looking at the cross 
all the time. There is one spot on the 
retina, or screen of the eye, where 
sthe nerve enters the eye, This nerve 
TUN э is called the optic nerve, апа when 
o. 5 ~ ә the image of the black &pot?falls 
on the optic nerve the”spot, can- 
not be seen. It is this, entry of 
the optic nerve that cáuses the blind 
spot. 1 j 
,Can you look through your hand? 
N If you have never done it try now. 
MERE Photograph . * Simply rollea piece of paper into a 
tube, hold it to your right eye so that 
you can see through it. Keep your 
left eye open. Hold up your left 
hand against the side,»and about 
half-way down, the tube of paper. 
What do you see? 
Next time you look atsa news- 
, э» paper, have a special look at one of 
> › Enlargement af Newspaper Photo the pictures. When you glance 


casually you sée a picture. But if 


› 
› " un 
Ys x э 
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you look into.the picture, especially 

if you look with a magnifying glass, 

© you will fin£ that it is a series of tiny 

black dots in a particular pattern, and 

not а picture as you saw at first 
L7 


glance. 


If a piece of string issmouldering 
at one end, and you whirl it round 
and roünd, your eyes will tell you 
that“ is a continuous ring of fire. 
But you knew that this is not set 
When the glowing end of the string 
is in one position, you see it there, 
The string moves on, but for a while 
your eyes still see the glowing end in 
its original.position. This is called 
"persistence of vision". Another 
example of this is, when you lqok 
directly at an unshaded lamp and 
theneclose your eyes. You go on 
seeing the glow of light. 
еге is something else.for you to 
do. Cut out a«cardboard disc of two 
inthes in diameter. Make two small 
holes as shown, and through each 
' thread a length of string some ten 
inches long. Tie it intoza loop. On 
one side draw a bird on a perch, and 
on the other side a cage. Twist the 
loops and pull them with your hands. 
This causes the cardboard disc to 
rotate rapidly. What do you see? 
This is another example of persis- 

_tence ofvision. Another most inter- 
esting example of this persistence 
of vision is the cinema film; we shall 
deal with this later. a 
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OPTICAL {ILLUSIONS , 
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STRIPES AND— 


[1 


кат Үү. Л i. optical illusions 
are used purposely to. make 
„ something seem to be ‘what it is not. 
è Look at the black square sn its 
white surround, and then at the 
white squáre in'its black surround 
next to it. One of them appears 
to be bigger, which is it? Now 
measure the two squares,’and you 
will see that they are actualiy the 
% same size. 2 
Another example of this is the 4 
_ filament inside an elettric lamp. 
When it is alight it is easily seen 
and appears quite thick. Yet when 
the lamp is cold. you «can see just 
how fine the wire really is. This = 


4 
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same effect can be obtained in our 


clothing. 


A persah 
coloured clothing in the midst of 
'others dressed in dark colours will 
appear “larger than life”, and the 
opposite is seen with a person 
wearing dark clothes among others 
wearing light colours. s 

Iteis a well-known fact that 
lines or stripes can be used to alter a ee 
person's appearance; vertical lines 
„сап sgive one the appearance of , 

height, and horizontal lines can 

givé an illusion. of width. бее if 

you can find examples of this in 
" magazines. 


OUR CLOTHING 
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5 WILD ANIMALS-- 
AVE you éver been to a 700? 
There are many kinds of 

wild animals to be see; there, and 


they are of all shapes and sizes. 


Their colouring too varies quite a 
lot. Theft are black bears and 
white bears, sandy coloured lions, 
and the two-coloured zebras and 
giraffes. There is also a sfnall ani- 
mal which can change its colgüring, 
"it is called a chameleon. 
Why do you think these wild 
,animals have these colour: n?ark- 
ings? 

Seen in zoos, these animals 
nearly always stand out against 
their backgrounds, but have you 
ever thought about them»in their 
natural surroundings? Maybe you 
have seen pictures of thêm irtthese 
conditions. Actually ih their own 
home countries they would prob- 
ably be very difficult to spot at a 
distance, because they merge into 
their background. The particular 
colouring of the animal protects it 
from being seen easily, and we call 
this “protective colouring”. There 
are some animals that change their 
colour to suit the season.” The 
Arctic fox is one of these? it is white 
in winter but brownish in summer. 


Can you think of any other , 


examples? * 7 

We сап .гесорпіѕе objects by 
their outline. If that outline can 
be broken tp, then ‘it is very 
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ZAND CAMOUFLAGE , 
ə 

much more difficult to recognise 
the object. You would probably 
imagine th)t it is easy to spot a 
zebra, but in its natural surround- 
ings and at a distance its very 
markings break up its*shape, and 
so it becomes harder to see. 

"There are some varieties of the 
humble moth that аге sométimes 
veryedifficult to see. For example 
when they are оп a wooden fences 
Why is this? 

eCan you explain why some, 
fish are a light colour on the 
ur*derside and darker on the upper- 
side? A Р 

Many animals, birds, and fishes 
try to hide themselves from their 
natural enemies by colouring and 
shading. ‘This colouring, or blend- 
ing with the background, is another 
type ‘of illusion and is known as 
“CAMOUFLAGE”. But camou- 
flage is not confined to the animal 
kingdom only, as many of you 
probably know. We ourselves make 
use of camouflage in wartime when 
we try to hide ourselves and our 
weapons from the enemy as we 
Shalb see later. 

Make,some coloured drawings 
or paintings of various animals first 
of all with no background and then 
a similar one against their natural 


"surroundings, so that your pictures 


show how colours and patterns 
make them more difficult to see. 
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USING CAMOUFLAGE— 


: ATURE has provided ani- 
" mals, birds and fishes with 
two means so that they can avoid 
? 9 being seen by their natural enemies. 
y к= ? One way is by protective colouring, 
No Camouflage and the othër by breaking up their 
Ё Ж ee outline. 
1 In wartime we have borrowed 
this idea of camouflage from"Nature 
and used it to hide men and, their 
^veapons. 1 
Have you ever seen something 
on the ground glinting ih the stn, 
and thought that it must be some- 
thing of great value, only to fitid 
that it is just a piece.of broken 
glass, advertising its presence and 
position in the bright light?. If the 
surface of the glass had been dull it 
would not have caught the light and 
in all probability you would neyer 
have seen, it. j 
That is the problem that had to 
be overcome düring wartime. Any- 
thing that was shiny had to be 
covered by a coating of dull matt 
paint. White men's faces, being 
pale in colour, shine at pight in the 
darkness, but obviously they could 
not cover their faces with a2dull 


—IN TIME OF WAR i . t. 

J ‘ : 
matt paint. Do* you know what 
troops do before going out on night 
operations{to avoid being seen? 

We have said that animals can 
be recognised by their shapes and so 
can army transport, orships at sea. 
In wartime we camouflage trans- 
port and warships by breaking up 
their dutline with bands of paint 
ove? the initial covering which dulls 
the surfaces. We do what Nature 
does for the zebra, break up the out- 
lisese Titis painting also makes it 


‘more difficult to tell which way a Ship Dazzle Painted - o 
slip is moving. Remember it may C =. 
be seen only against a background И г 


of sea and sky, and theobserver will 
probably be moving as well. у 

Apart from being seen from the 
groend, such things as guns and 
vehicles niay be seen from the air. 
Their positions can be made more 
difficult to see if they are painted 
tő match their surroundings, but 
there is something else that has 
to be guarded against. Shadows! 
Shadows can be hidden.by covering 
the objects,with large nets, and this 
prevents their positions being given 
away when they are looked at from 
the air. @ a 
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8 GALVANI AND YOLTA— | 


^ A'T the*end df the eighteenth century an Italian" named Galvani, 


together with some Students, was experimenting with frogs. He 2 


» s». noticed shat if two different metals were touching a dead {тор which 


> 


was damp, thê muscles af the frog twitched. Two different metals 
EJ . . . . 
Ruch as copper and iron, or steel, gave this effect, but if two pieces of 
„the same metal are used this effect was not seen? 


> A Galvini tried to explain this. He thought there was a kind of 


» 
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ә, tt , . . * 
“animal electricity" and that it was strong in the muscles. He did not 


think that the metals had anything to do with the effect he had seen. 
i A fellow countryman, Volta by name, did not agree with Galvani's 
seXplanation, and suggested that the important point was the metals 
used, He Also suggested that the frog's muscles were only important 
in so far 3 they provided a path for the electricity between the two 
metals. Volta then showed that when two metals such as copper and 
zinc агефиї on either side of a'piece of cardboard that has been soakéd, 
in a solution of salt, electricity is produced. This showed, Galvani's 
explanation to be wrong, because Volta had produced electricity with- 
out the use of an animal at all. o» , if 
> Volta continued his experiments. His next important step was tomi 
enlarge on the earlier experiment. He made an arrangement of copper, 
cardboard, zinc, cardboard, copper, cardboard, zinc, in that order. The 
metal he started with, copper, was different from the metal he finished 
with, zinc, and this time the cardboard was soaked insacid. When 
„wires from each end of this arrangement were brought together а | 
spark was produced. Volta had produced an electric current, and the 
supply was continuous. ў 
From this experiment Volta went оп to make another very impor- = 
tant discovery. He found that an electric current could be made when _ 
two mefals such as copper and zinc were put into acid without the a 
cardboard separating them But gradually the zinc dissolved away in — 
the acid. This sche a j metals in acid is called a “сеу and when - 


M more such cells arf joined together a bigger electric current 
WS. 


Next*time you go*to your local library look fopinformation about — | 


the pio whose names appear on the map. You will see that it is à [ 
map of Western Europe. Nearly all the early discoveries in electricity _ 


c ad 
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were made by men who lived in this part of the world. . 
e 
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ELECTRICITY 


COMES ORIGINALLY FROM COAL 


S a result of Michael Faraday's 
А work with magnets, the great 
electrical industry of ‘today has 
grown. We have electricity« in 
industry, and electricity in our 
homes. But where does all this 
power and light come from? Elec- 
tricity for home use and for indus- 
try has to come from some form of 
generator, and if we traced, Баск 
the source of the power used 
we should find that originally it 
came from the sun. Look at the 
diagram, and you will see how 
the sun's heat is converted into 
electricity. " i 

Electricity сап be generated by 


. 55 


© gun is not stored. The water that 1s 
Carried from the sea to the moun- 


ы LI 
ELECTRICITY COMES FROM WATER POWER. * 
« 


water power. To do this large 
quantities of fast flowing water are 
needed. Some countries have this 

PA PR Д * 
and can generate electricity fairly 
cheaply. | Which countries in 
Europe can produce*electricity by 
this means? Electricity produced 


by water power is called hydro- * 


electric powet. Try to find some 
pi&ures of electric power being 
made by this means and make 
tracings of them for your record 


books. Pn this case the heat of the 


tains as clouds and rain is used 
almost immediately. 


? 
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„ АТ the end of the eighteenth century a way was found of making a 


ontinuous supply cf electricity. The methods used were limited 
and only a small amount could be made at a time. This was of no use 
where a lot of electricity was wanted. c 
> Last year we talked about Michael Faraday and how his discoveries 
helped to found the electrical industry of today. It was during the 
first hakSof the.nineteenth century that he was busy with his experi- 


‚ ments, ара as a result of these а way was found to produce electricity 
С 


„оп a large scale. : | 
Gradually electricity became the form of lighting for many hoses, 
„па electric põwer was used in industry. A lot of new ways of using 
this power were found and:developed. These advances began to affect 
everybody in their everyday life. We have seen how electricity has 
belped us in our kitchens, and we know the value of electricity for 
heatinge But there are many other things that are made with the héip 
of electricity in ways that are perhaps not so obvious. . 
Alufninium was a most expensive metal before electricity could be 
made on a large scale. It was not.until 1885 that aluminium could be 
produced by using electric power. Where there is a cheap" source of 
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—ELECTROPLATING fis t 
- i : ‹ ee e 
this power, for example when it is generated by water, then aluminium 
can be produced very cheaply. Today,it ia widely used; һом many 
examples cf its uses can you think of? А , 
A very common metal, iron, and the steel that is made from it, 
suffers from the disadvantage of rusting when there ts moisture'presente . 
in the dir. Today, onetof the ways used to protect steel from rust is by 
plating it with another metal that is not affected by moistureand air. e 
Sometimes a metal is plated with amother mefal to give 4 pleasfng ‹ 
. finish.«In beth cases the plafing is put on by using electricity, and it is, . 
called electroplating. ‘ А 
Copper that is used to carry anelectric current shop be as pure a , . 
possible. The impure copper is purified by using an electric current, „ 
= Wherelectricity was used as power for electric furhacesa very‘high 
. "temperature could be reached. Ohe of the things made in an electrig ¢ 
w fürnace is carborundum. This is used fer grinding wheels and is very 
* hard. А 1 e 
Later discoveries brought about the X-ray, which is of great value * + 
in hospitals and in industry. Electricity plays an important part іпа «< 
our lives today. What other examples are there? Д . 
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ACCUMULATORS— > 


HEN a latge quantity of 
electricity is required as on 


electric railways it must be supplied 


from a generator or a dynamo. 
Motor cars also need an electric 
current, and? so do small” hand 
torches and many other uses of 


» electricity. Electricity from the 


mains supply is no good for: these; 
the electricity has to be stored.” 

o, Electricity can be stored for 
future use by means of an accumu- 
lator. Accumulators car supply 


quite a large current, and they are ` 


used in motor cars, telephone» 
exchanges, and to supply the 
driving power for light trucks. 
When an accumulator has given , 
up most of its stored electricity it 
can be “recharged”. е 

There is yet another source of 
electricity ће supply from a “гу” 
battery. This type of ‘battery is 
used in electric torches, and some- 
times in electric door-bells. 


< 


AND BATTERIES 


lhe great advantage of the 
“dry” battery ovér the accumulator 
is that it, is so much lighter in 
weight. Óf course it is only of use" 
where a small current is needed for 
a short period. The biggest dis- 
advantage to this type of battery is 


that it produces electricity by the « р 


actioneof certain substances*on one 
another, and when these substances 
dire used up the battery is no longer 
of any use. It cannot be “те- 
charged’t, but has to be replaced by 
a completely new battery. Я 
The diagrams show you some of 
the things that use electricity sup- 
plied either from accumulators or 
dry batteries. Make a list of them, 
and any others that you can think 
of jn your record books, stating at 
the side»of each which type of 
supply they use. Make a third list 
of some of the things that rely on 
the mains supply for their power. 


AN ELECTRIC CURRENT-— : 


Pectic Fire 


) 


, lo Battery 


A electric current can pass 
along a wire or а piece of 
metal. We cannot tell j just by look- 
‘ing at the wire or the metat whether 
the current is flowing or Bot But 
a current can produce certain 
effects, and it is by these effects 
that we can say whether it is pass- 
ing or rlot. ə 

The first effect"of on electric 
current is probably wellknown to 
you. It is that of HEATING. We 
make use of this effect fo» eleatric 
hot-plates, and for electric fires. In 
some cases the current is sufficient, 
to make a wire sọ hot that it 
becomes white, as in an electric 
light lamp. 

Do you remember” dine an' 
experiment with a piece of soft iron 
and trying to pick up seme iron 
filings with it? You found that 
when a piece of cottoh-covered 
wire was wound round the iron; 
and the ends of the wire were con- 
nected to a battery, and the 
scurrent switched on, then the iron 
became magnetised and picked up 
the iron filings. This is the MAG- 
NETIC effect of an electric current. 
We can show this in another way. 
Make a frame-work like the one in 
the picture, either of wood or 
cardboard. Round this wind,some 
wire several times. Now join the 
two ends of the wire to a dry battery. 
Put a compass needle between 


САМ DO THREE THINGS 


the coils of tle wire and switch 

on the current. What happens? , * 
Now switch off, and change 

the wirs round on the terminals . 
of the battery. When you have 

doné this switch ón the current 

ágain. What happens this time 

when the current is made toe 
flow? с = 


The third effect of an electric Ч « 

current às a CHEMICAL ene. (Cal of об d battery“ e E 
Have you ever taken an old dry * H у. * 
battery to pieces? Inside you will . u 
find that each cell contains a rod of 
“carbon. For our next experiment 
we will;want.two pieces of carbon 
like this. To these attach pieces of 
covered wire, with the other end 
of each attached to your battery 
termirials. Why must you remove 
some of the covering from the 
ends of the two wires% Put a solu- 
tion of copper sulphate into à glass 
* jar or beaker, Into this put the two ¥ 
carbon rods. Now you can switch 

on the current and watch closely. M 
Can you see any Copper forming Š : 

on the,carbon rods? If so, on 

which one? What happens if the Ў у 
Wires are changed over on the : 
battery?» Where has the copper \ 

come from? This is а simple 2 
experiment and is the basis 
of electroplating. Later on we wet 

shall ,see that the це е 

can also produce an electric Aig ў 
currerit. i Plating of Copper e ©. 
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'". .— YOU MAY KNOW THIS ALREADY 
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ALL. the simple pieces of electrical apparatus have two terminals, 
"Y. or "leads". "For instance an electric lamp has two metal.contacts. ' 
The socket for the lamp has.two sprung contacts. A switch has two 
points to which the wires are connected. Where are the two contact: 
points on a torch bulb? у 

Before, а current сап flow.there must be a complete circuit, © 
generally made up of metal. Metal conducts electricity., To stop the 
electricity taking a wrong path, the wires are usually covered with an 
insulating material. This may be cotton, or rubber, ог sometimes 
plastic. Wires carrying a large electric current must be thickly 
insulated, for example the electric cable. z 8 

Although yóu do not feel any ill effects if you happen to touch 
bare wires that are carrying a tiny current such as you get from a 
torch battery, the effect is very different if you touch bare wires in an 
electrical circuit; where the source of electricity is the mains. If the 
current is flowing; when you touch a bare wire or the contacts of a 
lamp socket, the electricity takes a short-cut through you to the earth, 
with possibly fatal results. ; А 

Water čan conduct electricity, so it is very dangerous to touch 
anything electrical with wet hands. It is also dangerous to have 
electric fifes on the floor in a bathroom. 'The safest place for ай 
electric fire is high up on th: | wall out of reach. Many switches for 
bathrooms are placed on the wall outside the bathroom’ door for this 
reason. 

A fuse ig put into an electric circuit as a safety device. If for some 
reason there is a sudden increase in the amount of current flowing 
through a circuit, damage may be done to the wiring and any- 
thing that is on the cirguit is then put out of action, When a fuse is 
Used, it is made of soft thin wire, and any increase in the flow of 
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FROM STRAIGHT WIRES TO COILED WIRES 4, 
Li 


electricity melts this. Thus the circuit is broken and the Row of elee- 
tricity cutoff. ' wae : 

We have said that an electric current has a heating effdct. Thee * 
electric 4amp makes use of this. The firsteelectric lamps to be widely 

used had carbon filaments inside a bulb of glass. In ordér that the e 
filanient did not burn away, most of the air was taken out of the bulb. 

But this type of lamp did not give out very much light. « . 
Nowadays the filament is made*of a metal'called tungsten. Wher у 

а metal filament was first used it was found that the bulb gradualy — * 
darkened. This happened because there was nG air inside the: bulb, 

‘and as the filament became heated it gradually evaporated, darkerfigg ® 
the glass walls of the bulb. To stop this happening the lamps are naw «, 
filled with argon, an inert gas. , =; zip 

The filaments inside the glass bulb have been improved too. «Af 

"first a straight wire filament was used, and then it was found that it 
was better to wind the filament into a spiral. The latest improvement ‹ 
is the coiling of this spiral, giving the coiled-coil filament. — * 

Two of the men who played such an important part in the inven- « 
tion and the development of the electric lamp were Syan and Edison. — « 

Kind cut all you can about them. In your record books write the story © 
of the irevention and development of the electric lamp. . 
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SN the simple electrical circuit we used last time, there was a 
battery to supply the cuorenf, two wires to carry the cursens, and a 
> » coil of Wise to show the magnetic effect of that current. If me coil is 
replaced with a Jamp, and the current switched on then there is а 

> heating effect. What does the word "circuit" mean? 
Look carefully at the diagram of the circuit opposite and sed how 


many of the follosving questions you can answer. 


, 


еб 
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1. How many wires аге joined to (a) the battery and (b) the lamp? 
> 2. If there was only one wire to the lamp would it light? ү € 
53. When the switch is as shown is the lamp alight or not? o k 

> 4. When the switch is closed, but there is a break in the wire, will 
o? 7 — sthelagp be alight? P 
5. Instead of mending the breab in the wire, could the gap Бе 
closed with a piece of metal or wood? Try this and see if your 
afiswer is correct. i 
Д 6. Why is wire, used for making an electrical circuit; covered with. 
rubber or cotton? What is this covering called? 
Why must the ends of the wires be bared before joining them < 
+, Up with the battery terminals, lamp and switch? ў 
8. Why isthe heating element of an electric fire not covered or 
insulated? js ‹ 
9. Why do electricians’ screwdrivers arid pliers usually have 
insulated handles? i if 
10. Why can birds perch on the “live” rail of an electric railway 
without ill effect? 


. . . Я . . 
11. What is the danger in using an electric fire in a bathroom? 


у 5 


3 б D 
{ Неге аге some more questions. Look up the answers for next time. 
1. What metals are used in fuse wire? 
2. Apart from in your hgme, where else would you expect to fifid 
2 a fuse in an electric cilcuit? so 
3 What do we mean when we say “the fuse has blown"? 
4. Why should you switch off the current before replacing a fuse? 


D » А 
Ask your father to show you the fuse box at home. He might let 


‚ „Узи mend a fuse yourself sometimes. But whatever you do nevet touch 
а fuse box when you are alone. 
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Ж, A CROSSWORD E 
) › € 
- >> Aeross Down 
4. Short for North. > > 1. Instrument for, measuring 
s. Mid-way between South and temperatures. 
West. ۾‎ о 2. These vans and ains were 
v 6. ' THis gas is lighter than air. the outcome of Faraday’ s 
7. Time or a fruit. work? 
» 9. Type of heating. - 3. Usesagun. 
* 13. Female parent. ° => 5. Short for South-East 
14. Cone of light. ы 7. ` Cutting for water. 
' 15.0 Universal solvent., 8. End of an animal. € 
,i7. Work of art. К » то. Exclamation. » ° ' 
»18. Notright. , . 11. Carries away waste. 
20. "Type 0f fish. ‚12. A gas. "о ещ 
22. Past tense of sit. 16. Has weight and is a mixture. — 
.25. Rises... heat. x 19. Used to propel boat along. ^ 
27. Smell. 21. We hear with this. 
Г 22. Kind of bag. 
v 23. Pasttensg of eat. < З 
ie 5 24. Number. 
26. 
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E ды! 3 A PENCIL, A BALL— E 
М э, bd P 
О ef.thesimplest balancing tricks that most of us have tried at 
séme time or another is with a pole or rod balanced on the finger. 


> '», No dodbt you have tried, and after a little while have succeeded. But 
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have you managed to do this without moving either your finger ог 
hand? To do this is very much more difficult, even for a few seconds. 
Gs То balance a pencil on the flat unsharpenedeend is not very‘hard if 
She surfave is level, like a table top, but however flat the surface, it is 
. 0 . А . TEC 
» impossible to balancé it on the sharpened point. When a pencil is 
palaneed on a table even a slight touch "on the top ehd,is generally 
enough to send it toppling over. 7 ne 
„° How many of you have,seen the«oy that is often made in the shape _ 
of a man or a clown? However hard it is pushed it always returns to | 
its ofiginal position, refusing to lie down. When it is standing on а 
‚ flat surface which is level, and it is pushed, it may rock backwards and ' 
forwards many times, but never goes right over, and always stays Ön 
its “feet”. Even if it is put on its head it always comes,to rest the right 


> way up. Have you ever looked carefully at one of these toys? Did you 


notice how it was made? " ^ : 
* How different it is when you balance a ball on a table. As long as 
the table is perfectly level and flat, no matter where you put the ball, it 
stays where it is. When the top of the ball is moved it does not con- ` 
tinue to move as the pencil did, nor does, it return to its original 
position as the clown did. а «Р 
. Weare going to talk about balancing next time, but in the meantime 
can you*think òf a reason why the balanced pencil falls over when 
tottched, while the ball stays where it #s put, and the clown comes back 
to his first position? » ^ 
Heré are some pictures of familiar things in various positions. Can 
you say, whether they will behave like the pencil, or the ball, or the 
clown, when they are touched on the top? Make copies of these in 
your books and put them ihto the three groups, those that behave like 
the pencil, those that behave like the ball, and those that behave like 
the clown. 
What other familiar objects are there that can be divided into these 
three groups? If you can think of any others make drawings,of them 


^ * "too in your record books and state to which group they belong. 
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AND A CLOWN 
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E. THE CENTRE OF GRAVITY— 


Lb you were asked to balance ап empty tray om your hand you 
е would almost certainly put the palm of your hand in the middle of 
thé undersideof the tray. Why would you balance it there? Althovgh 
every part of the tray goes to make up the total weight of it,*its weight 
as a whole appears to be in the centre of the tray. In the same way 
when you balance a thin straight rod of wood on your finger, if the 


„weight is evenly distributed along over the rod, you rest the rod in such 


а way that the middle of it is on your finger. On the other hand to 
bafance a walking stick you place your finger well away from the middle. 

. With ali things, whatever they are made .of, and whatever their 
shape, the weight is spread over the object. But with all of them, the 
weight appears to act as if it was concentrated at a certain point. This 
point is called the centre of weight or more usually the centre of 
gravity of the object. Itis buite easy to find the centre of gravity of an 
object having a regular shape such as a cube or flat circular tray. The 
drawings will show you how to find the centre of gravity of a rectangle. 
As you gee, all we need to do is to draw the diagonal lines as shown. 


„The point at which they meet will be the centre of the figure, or the 


эъ 


centre of gravity. 
But to бћа the céntre of gravity of a piece of card of irregular shape 


» “ 
we must use another method. Push a pin through one corner, and 


attach a thread to the pin with a small weight on the end. Holdupthe , 


card by the pin so that both 
the line ofthe thread on the 


at the other corners. When [е or four lines have been drawn in 


they should raeet at a point. 
the unsharpened ehd of a pencil. 


point is the cent 


this again several times, 


ry to balance the card at this point on 
It should balance there, for this . 


re of gravity of this particular shape of card. *Now try 


gravity that you find are the pointseround which 
evenly distributed. "They are the points about 


balance. 
Keep all you 
In this:way 


shaped cards. 1 
or metal, as long as they were thi 
find where the, centre of gravity 


around мз. We, 


bus, where varieus ma 


r pieces of card for later. 
we have found the centre of grav 


ourselves, cannot find the centre 


be calculated knowing the weights, positions and 
parts of the whole. 


terials are used. Here the centre of gravity can 


using cafds of different shapes. The centre$'of 


the weight is most 
which the objects : 


е 
ity of our irregular * 


“he same method could be used with pieces of weod, 
n sheets. It is very much harder to 
is of some of the everyday things 


of gravity of, say, a. 


sizes of the various * 


^ 
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the card and the thread hang,freely. Mark ° 
card. Repeat this with the pin andethread з 
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lame un ANSWER THE QUESTIONS- 
. .* : 
ЕКЕ" something for you to do. When you have completed the 
experiment, write it @p in your record book. You will,need three 
„ blocks 8favood about the same sizg as those shown, a board, and some- 
thing to rest the board on*so that it is in a sloping position. Mark the 
. Blocks of wood in fhe same way as those shown; these marks are the 
„diagonals, and where they cross will be a point opposite the celitre of 
: yrayjty of*the blacks. Each block will be used in turn. 'To the point 
, * marked attach a short piece of thread with a small weight at the end. 
This i$ your “plumb” line. 4 D. ò 
Б Did you notice that the first two blocks, А and B, have the s&me 
aize base, but aresdifferent heights. What can you say about В and C? 
„Б ° 1р 'answer these questions, and then do the experiment and 
see if you weft right. ы > ьа 
~ "en Which of the blocks, 4 or B, has the higher centre of gravity 
when standing on the square base? | 
. When А and В are placed on a sloping board on the square 
é base which block will fall over first when the board is tilted? 
„3. When B and C are standing as shown, whith has the higher 
» '» centre Óf gravity? ; 
4. When’B and C are placed on the sloping board, which will fall 
first when the board is tilted? p * 


ee 
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> ^ E ‹ 
Now try this for yourselves, and measure the angle that the board 
E. makes with the table or bench, when each block df wood falls. Were 
your answers cotrect? You may have to prevent the blocks from sliding. 
Hw can you do this? on © 


. Does your “plumb” line from the point opposite the centre of 
gravity pass inside or outside the base when the blocks „fall? You 
should find that the blocks fall when the centre of gravity as shown by 
your “plumb” line falls just outside the base of the block. At«this 
stage с died of euni is no longer supported by the base, and as 

excentre of gravity always wants ossible i 
у Ф: E to do thus the blocks fall. Co lta MN 
rom these experiments you will see that the am j as 
to be tilted before it falls over depends on the area of "x Eu did 
height of centre of gravity above the base. Although we have not 
tried it, when the base is not square the amouñt of tilting needed 
before the object falls depends on the direction of the tilt. ‘ 
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—BEFORE DOING THE EXPERIMENT 
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AVE you kept your pieces of 
card with the ,cemtres of 
„gravity marked on them? You will 
“need them today. Hold^them.up 
again by means of the pins. Where 
does the centre of gravity cûme in 
relation to the pin? Does this 
happen wherever the Pn is stuck 
in? ^ 
Using your pieces z ud still 
with the centre of gravity marked 
on each, put them flat on a table. 
Slowly move them towards «he 
edge of the table until the cards - 


overlap the edge and begin ‘te | : 
fall. Where is the centre of 7 


gravity when this happens? Things 
»balance only when their centres 
of gravity are supported. Why 
does not the leaning towet of Pisa 
fall? eo { 

¿Look at the drawings here. On 
some there are three points marked, 
А, B, and C. The centre ОЁ 


gravity is at one of these positions 
4 
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WILL THEY FALL WHEN TIL TED? . Ф, 


in each of the figüres, can you say 
which? ® e j 

Look at the drawings again. lf 
the top ofeach figure is pushed or 
moved a little to one side, does this 
raise the centre of gravfty or does it 
lower it, or does the centre of gra- 
vity always stay at the same height? 

Which of the objects shown in 
the drawings would fall over if they 
were pushed at the top? At what 
point will they fall over? We find 
that® Most things when they аге 
pushed or tilted enough fall over. 
'Fhis happens as soon as the 
weight of the object is no longer 
supported. At this point a vertical 
line drawn through the centre of 
gravity falls outside the base of the 
object 

dn maffy cases, this could hap- 
' pen quite easily as іп the саѕевоЁ 
the wireless mast, but is prevented 
by the wires holding the mast in 
position. 
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WIDEN THE, BASE 


HE chancés of something 

falling over can bs lessened in 
two important ways. Look at the 
pictures of the old ca? and< the 
modern one. In which is the centre 
of gravity fow, and in which is 
the centre of gravity high? Which 
of the two cars is more likely 
to topple over when tdking a 
corner fast? Why do you, think 
зо? * 

To make a car more stable, 
that is, less likely to ovérturnfthe 


centre of gravity is made to be as 


low as possible. By lowering the 
centre of gravitye we «сап lessen 
the chances of a “body” falling 
over. a о : 

At times it can be very annoy- 
ing to be told that there is No 
standing allowed on™ top’ x on 
а биз. sBut there is „а reason 
for this order. Can® you say what 
it is? SEN 

There is much less chance of a 


^ 


^ 
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car going over ferwards or back- 
wards than there is of its overturn- 
' ing sideways. Why is this? 

Here i£ a second way of lessen- s 
' ing the chances of a “body” falling 
over. Fruit pickers мѕе a ladder 
which is perhaps different from the 
usual ladders we see. Do you know 
what ig diffgreht about it? “When 
fruits being picked in the orchards, 
the pickers have to reach out sider 
ways to reach much of the fruit. 
Wher they are near ground level; 
there is not very much danger 
betause the centre of gravity is 
always supported, but the higher resi ; 
they go ev ladder the greater is Contre of Gravily is аим the 
the chance of falling sideways. To e base 
enable the pickers to lean out side- B К 
ways even when they аге on the 


top, of their ladders, the bottom 


— 
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: of the ladders are mage much 
wider than? the top. This keeps 
the centre of „gravity over the 
base. 


"Centre of Gritty is ver the base 
C 
| ‹ 
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E di THERE ARE MANY EXAMPLES— 


ө» > HE question of balance and 
СФ ә. , centre of gravity ie just as 
e^. А , important to you and to animals, ? 
ж as it is with such thing’ as buses 
dU S gt . and ladders. 

Man naturally stands $n two 
Ш ^ feet and can remain that way for 
e long periods without any real effort 
on his part. This position is 
accepted without thinking. How 
different when he stands ón one 
leg only. He often has to hop 
about to avoid falling óvero Wis 
problem is rather like that of the 
fruit picker. The wider the base*of 
a body the more stable. it is. This 
means that the body can be tilted 
quite a way before the centre of ' 
gravity becomes unsupported by 
falling outside the base. Man 
standing on two legs hws a much 
larger area touching the floor than 
when on one leg. Because of this 
he can lean over more when on two 
feet without falling over than when 
orf one foot. 
e The ballet dancer, when she is 
"on her points", performs a very 
difficult feat of balance for the area 
touching the ground is very small 
indeed, and the balancing needs a 
great deal of practice. 

Animals? find it very much 
harder to standon two feet,instead 
of the normal four. A dog or an 
elephant is very stable when stand- 
ing in the usual way on four legs 


> 


‚50 that once again your foot i9 


.when being taught to stand on its 
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but sometimes they are taught to 
stand oa two legs, and then they 
are usually quite wobbly. Ў 
` a Whef a body is tilting, so that 
there is danger of the centre of 
gravity being unsupported by no 
longer being over its base, there are 
two things that can be done to keep * 
the body from falling. Either push 
thetbody in the opposite direction 
of the tilt, өг move the base. When 
you try to stand on one leg and 
fee «youtself going over, and yet 
you do not want to put the other 
.f60t to the ground, what do you do 
to keep from falling? You move 
your foot a little, or do a little hop, 


under your centre of gravity. Have 
yeu evér watched a dog do this 


hind legs? © е 

Many of the circus acts involve 
Clever feats of balance, for example 
the wire-rope walker who often 
carries something like a pole of an 
umbrella. In what way does this ® 
help him to keep his balance? 

When an artist balances on one 
Spot as he is doing in the bottom 
drawings you will have noticed 
that only the slightest of move- 
ments of the arms ‘and legs are 
sufficient to alter liis balance. 

Draw or paint a circus scene 
‘showing some of these feats dof 
balance: x 
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ANY umple tricks and : 
make uw 'of balaz. « в 
ity. We have already men- 
tioned one, the clown thal will not 
lie down. You can probably think — 
of others, Utter on this year. | 
hope you will organise another 
* exhibition, and if you do you should 
certainly include sopie examples of 
balancing. Here are one ог fo 
Yeu may have come atross "them 


before, and be able to think of 
others. Е e 


The ring that runs up a slope. 


Make a ring of cardboard of 
«hin celluloid about, fifteen to, 
eighteen inches in diameter. On 
the inside of the ring attach a small 
piece of lead, and then pet the rpg 
on a gentle slope in the position 
shown. By altering thc аа you 
will find a point where the ring 
runs uphill. Can you explain this? 


Balancing a pencil on its point. 
Although it is impossible to 
make a pencil balance on its pdint 


we Gan do it 

by еура. s^ аи we have 
out about the centre of 
ei Look ùt the diagram, it 
explains itself. But can you say. 


why the pencil balances in this 
way? я * 


€ 
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* see * 
- E Noa 
. SOME TRICKS OF BALANCE » ‘° "5, 
* * LI ~ 
« ege that baltmcn anywhere (ox = 
t апу сее 


Nextetime your mother is 3 


“use an egg for cooking ask her if 
ngay blow it by making a tiny 

hole at each end. In this way the 
shell will remain whole, You сап, ۰ 
then wash дои to clean ft, and С е 
allaew it vali When you have The cag that а вај . 
done this put some fine sand insidie e . ° 
о that it is about a quarter 
and ghem Seal the holes, Now see 
in how many positions you 
dalance it. Can you explain this? 


The double cone thet seems 10 rum the, 
&vong ау. 


For ‘ye you will need a double 
cone as shown made of wood. If 
you can фе one place it"bn а 
made of two rulers as shown. Vu: double come бый мота lo rw 
altering the position of the rulers, the wrong нау • * 

it appears that the cones run uphill. 
What actually happens is that | 
although the cones seem to go up- 
hill, they "in fact fall lower and 


lower between the rulers. 
ëe é 
Balancing a needle on йз point. є i 
Eaflier on wê said this was * 


impossible. But can you see from 


the diagram how ада why it can be Balancing заа mits pont "Am 
? ` 


done? * 
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QU ishind$ are quite small in area when compared with other 
Р countries such as th U.S.A. and Canada, yet even inBritain ће 
* *, scenery'is not the same everywhere. You may have noticed this when 
you bavg been on holiday? Maybe the soil where you live is chalky? or 
perhaps sandy. If Yourdistrict is chalky and you have taken a trip to a 
»sandy district, you Will have noticed several différences. Y 
* The different types of soil will mean there will be different kinds 
of plants? Do you remember hów we said the soil is formed? If the 
parent rocks are not the same we cannot expect the soil that'comés from 
theni io be thesame. One of the most interesting guides to the ty pe of 
Soil in апу partieular areg is the wild plant life, and if the area is 
‚ s^  Agricyltural the kinds of plants cultivated there. 
Can you think of any plants that grow and flourish in safidy 
»districts? Would you expect to find pine trees or oak trees there? A 
Sandy soil generally holds less water than, say, a clay soil. Which area} 
$, clay or sand, would you expect to suffer most from a drought? 
: Water is essential to plant life, though some plants needless than 
„ Others. Water taken up by plants passes through them and evapbrates 
„ through the leaves into the air. Plants growing in a sandy district can- 
> not afford to lose as much water in this way as a plant that grows iñ а 
clay district. „Since water is lost through the leaves of plants can you 
^ say which will have the smaller leavés, those that grow on sand or 
those that grow on clay? $ 
* On light sandy soil we find such plants as the pine tree, heather and 
gorse. On heavy clay soil and soils that are generally wet, other types 
of plants are found, trees like the oak and wild flowers such as the 
2 buttercup. Whichshas the larger I&aves, the buttercup or heather? The 
oak tree or the pine? Does your answer agree with what we have said 
about the amount of water in the soil and its evaporation through the 
lezves? ^ s 
Here is something "for you to do. Make a large піар of the 
area*around your school marking on it the different areas, sandy 
soil, clay and chalk ара so on. Use different tolours for these and 
"s аа time mark on them whether їһеу аге dry or moist 
, Sous. Оп another map of the same area, mark in the types of trees 


and wild plats to be found there. Even i TH ; 
* still do this." А ere. Even yog in a town you car 
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3 $m ct. А А, TAKING WATER TO THE LAND 
"де the Sopylation of the world grows so thesamount of food 
needed to support ајі the people increases. Apart from making 
»*, the existing areas produce more food, areas that at one time were « 
, allowed to lie waste are ngw being brought into use. Whether a region 
avill produce cropsthat we want is often dependent on the dryness or 
otherwise of the sqil tere. If a region is too dry or too wet, ifj can in 
3 seme cases be changed. 
Зп Britain, there art dry sandy areas and wet marsh lands, but 
ә fortunately they are not extensive. But*in some parts of the world 
E there are vast areas of desert or damp, low lying grdund. As in our - 
> jslands, these tlifferencés can be seep by the different kinds of'plarits 
growing there. You will have «seen pictures of deserts and the weird 
"m shapes of ag that grow there. These strange plants are $0 designed 
> by Nature to live under very dry coriditions. 
°*„ The other extreme to theedesert is the vast areas that are nearly 
, always under water, and because of this the plant life is very different. 
*. Where Wotild you expect to find such swamps? What type of plants 
„ grow there? ‘ k i 
» In less extreme parts of the world it has been possible for man tô 
> change the natural conditions, making them wetter or drier as he desires. 
° Some countries have soil which could grow good crops but for the 
s fact that it 1$ too dry. In some of these cases the amount of moisture < 
has been ‘increased by artificial means. An example of this is the area 
,of Salt Lake City in the U.S.A. "There is very little rainfall there, ard 
yet today it is a very fertile land. This has been done by a system of 
irsigation. Do you know any other parts of the world where irrigation 
has made the dry earth produce crops? A 
cu I Eastern Holland, which is higher than Western Holland, the 
soil is either sandy or marshy, while in the west the ground is mostly 
below sea-level. Here the soil is most fertile, but useless while under 
s water. But the land has been drained by making canals, not to carry 
the water to the land as in the case of irrigation, but fo carry the water 
” away from theland. Water is pumped into the canals, using the power 
_ of the wjnd for the pimps. This is yet another example of man’s use 
> of the wind. The land is reclaimed, and is made to produce crops. Do. 
e. ?you know gf any other'areas in the world where land has been 
> ə reclaimed? « а 0 
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? > DRAINING AND DITGHING— 
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e , ja wo «ua everything that a plant needs in the way of moisture 
T and food may be ready in the ground for it'to thrive on, few, if 
any, of the cultivated plants will grow without attention. If the soil is 


> 


° 


will have to be removed, the soil will have to be turned over every so 
»oftef? fot fresh planting. To get the best results the farmer must look 
after his land and plants all the time. There is always something to be 
done, ditching and draining for example, especially on the heevier 

a soils such as clay. K o € - 
Without a proper drainage system, many of the heavy clay soils 

E might become waterlogged. Do you know what this means? 

din One vay in which soil is sometimes drained is by using earthen- 
> ware pipes. A series of trenches are dug in such a way that they run 
» ^ "in the same, direction asthe slope pf the land. In these trenches; 
7. ` » earthenware pipes are laid, and although one lóng line of pipes i$ 
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heavily cultivated, plant foods will have to be added, unwanted plants © шш 
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5 ° e 
formed, the*ends of the pipes are not joined. When the pipes have 
béen laid, the earth‘is replaced in the trench. By this means water « 
is drained away from around the pipes and from somé distartce away 
as well. Ы « 
Another method that is sometimes used is called, "mole*drainage". 

А steel mole is dragged through the earth at the required depth and as '* 
it goes it leaves behind a hollow channel. Although there are цо walls 
to these drains as there are in the case of the earthenware pipes, thay 


stay opensfer quite a long time and they have «he advantage of being 


much cheaper. c 


Ditches are often dug so that surface water from the fields may 
drain into them and so run away. Water from pipe drains and mole 
drains tog, is taken away in these ditches. It is extremely important _ 
that these ditches should be kept феаг, otherwise they became blocked 
and the fields remairt waterlogged. e 
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: ў SOME SIMPLE EXPERIMENTS— 
° 0 Ы > 
se Enowewithout a doubt that soil can and dóes hold moisture, 
‘but we do not know how the amount varies with different types 
of soi, Here are some experiments for you to do with a tinful of damp* 
soil. First weigh it and make a note of the weight. Now alibw the, soil 
*to De dried by the air and then weigh it again. When you have done ” 


„ this compare the two weights. Now dry the sil in an oven at\100°C. 


»* 


» and take¢he weight agian. How do the three weighings compare? What 
explanation can you give for the results you have obtained? 

ə When equal weights of air-dried clay soil and air-dried sahdy soil, 
arestgken and then drigd in an oven we find that the clay losesemore 

»weivht than the, sand. This showsethat air-dried clay can hold more 

» water (Һай air-dried sand? Why is this? : 

Here is an example to help you understand. If we take 2fasge 


, Sube of wood and cut it up into many smaller ones the total surface 
2 bd о, 


NM between thi 


ar no air 


е0, е = 
aoe . 
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quickly 


rticles of sand sink 
tides of clay sink 


—WITH CLAY AND SAND RSL 
, 5 є “ А 

area of the small tubes will be very much greater than*the«fea of thé * 

large one; although the weight of the wpodeis the same. Water that 

remains in air-dried soils is held on the surface of the particlesfof the * "3 

soil.» When the sizes of sand particles and clay particles are compared 

we find that those of the clay are very much smaller 4nd therefore there* ‘ 

is a larger surface areagand so the clay holds more water. You can test , 

this for yourself quite easily. Shake up some clay and eome sand sepa- v" 


rately with water in tall tubes or measuring cylinders and allow them А 
to stand. Which settles ош first, the clay or the sand? The larger ande е 

coarser particles of sand settle first, while the брег particles of clay take « 
very much longer, and the water may remain cloudy for several te - 


If you can get samples of other types of foils, try these experimentse ‘ 
on, tiem, and see how the results compare with those you have already 
obtained, ME, 
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СОХ MORE EXPERIMENTS-. 
e э» , 1 7 
» E fíme &e did some simple experiments wih clay and sand. 
‘Today we are goingto do some more of these experigents. 
E Еу «he first one you will need two long glass tubes of the same* 
diameter open,at each end. Close one end of each tube with a plug of 
, * glass wool, you саћ изе cotton wool, but glass wool is better. Pack one ? 
„ tube with air-dried clay and the other with airadried sand. Nowy stand 
* them in û bow? or basin of water, with the plugged end downwards, 
and watch what happens. Water should rise in both tubes. In 
gre one does it (а) rise more quickly at the start, dnd (b) xise the, 
highsr? $ o 
„Water rises, through „particles «of soil in exactly the same way 
eas paraffih rises throug thé small spaces between the fibres of ү 
the wick in a lamp. In just the same way when a lump 6f sugar is 
, put into a small amount of liquid the liquid rises to the top of the 
sugar. ? °, 
Ut Put equal quantities of air dried clay and sand intp twa glass tubes 
of the,same diameter as shown in the diagram. Before putting in the 
soils close one end with pieces of linen and plugs of glass wool. Now 8 | 
pour equal amounts of water on to the clay and sand and allow it to “ 
drain through, collecting it at the bottom. Pour the watet that. has 
„collected at,the bottom back on top of the clay and sand»*From this 
experimgnt you will see which typesof soil,can hold most water, the 
clay or the sand. Now both of your tubes of soil are meist. When the 
„ water has drained through take two more equal qüantjties of water and 
pour orf top of the two columns of soil. Water can pass through both 
‹ f these moist seils, but goes through one of them faster than through * 
oet the other. "Сап you say which? Wet clay allows water to pass through it 
? much more slowly than does wet sand. 
* Сар you answer these questions? | 
> a р ij ] 
Y, dn warm weather which kind of soil loses more water vapour to 
o theair, clay or sand? ` ‘ ‘ 
2. Why does water rise through clay soil but not sandy soil? 


°. à 
3. Why does raking and hoeing a clay soil cu&down the amount of 


a water lost? А 


4. What other ways are therejof lessening the loss ЭЕ. water by 
evaporation? ое s 
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-AND SOME QUESTIONS 
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The water rises faster at the start in one 
°` Bur rises higher in the other : 


Plac and 


lintn. 


° This water has 
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| ined rough 


« ” I22 . : : ie, 


е | M 
E? WITHOUT WATER А PLANT € 


^ A n d 
> “ә ро knows that plants need water, but there is по way 
2 of telling just how much they need in the ordipary way. To find 
this out we have to do small-scale experiments and take careful 
% measurements. Into two jam jars or flasks put equal quantities, of 
* ' water. «Add to this a little oil so that a thin layer is on top ofthe water, 
= This prevents loss of water by evaporation tp the air. Mark the level 
+ ofthe water on the two jars. Into one suspend a small plailt as shown 
„in the picture} the other jar leave as it is. Now you must watch the 
levels of the water in both jars and note any difference you see. This 
will have to be dope over several days for the best results to be obtained. 
, Can you explain what you have noted? ^ 
<  Lóo closely at the roots of the plant and you will see that they are 
covered with lots of tiny hairs. It is through these that water is taken 
up into the plant. The outer skin of the root hairs stop any solid 
s particles from entering, The water gradually rises through narrow 
tubes in the plant or tree until it reaches the leaves and flowers. This 
P is similar to the way water rises in a column of soil, or the way liquid 
"^, will rise through a lump of sugar. The rising of any liquid in this way 
ə . is called capillarity. | : 
e9 * We can show this rise of water ihrough a plant in another маус 
3 ° a Take a freshly cut white flower such as a marguerite and stand it in a 


jar of water which has been coloured with some red ink. ‘Watch the < 
© 


flower over a period of a few days. What do you see? 
Р *а' . 9 . . 
« Water riging in a plant travels along certain channels in the plagt. 


‹ 
o. 
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Plants de not soak up water in the way that blotting-paper will. Can dê 


you suggest a name for the channels in plants? 4 
* “Water which rises to the leayes of plants escapes to the air. If you 


have a microscope you can examine a leaf under it and уой will see . 


hundreds of tiny holes on the underside of the leaf. These are called 
stomata, which ‘means "mouths". The “mouths” cam be widened or ` 
narrowed by the plant and so the amount of water escaping to the aar 
can be controlled by the plant. When the weather is hot the stomata 
are smaller than in cold weather, and therefore less watef vapour , 
escapes into the air. If too much escaped the plant would soon wilt. 
Take two Шас, leaves and smear а thin coating of Vaselin on the 


upper surface of one and on the underside ofthe other. Lilac leaves. 


have stomata ofily on the underside of their leaves. Watch what 
happens and try to explain it. 

Coyer a flower, pot, with a plant growing fh it, with waterproof 
material, so that no moisture can escape from the pot or the’ soil. 


Now cover the plant with a glags jar, standing on a glass plate. Саг? %, 


you explain the appearance of moisture on the glass theenext day? 
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о" * THERE ARE LATE SOILS AND EARLY SOILS > + | 


э э» 
» FTE have said that water evaporates from the soil, and that clay 
Soils lose more water to the air than sandy ‘soils. Wee can cut 
**», down this loss of moisture from the soil by raking and hoeing. This“ 
breaks up the parrow channels between the particles of soil through 
» ‘which the moisture rises from below. Water cannot rise if the channels * 
„ are too large. The layer of loose soil betweer? the air and thy, moist 
"Players is pex a mulch. Sometimes grass cuttings or straw are spread 
over the surface of the soil toeform a mulch and so cut down the 
> sevaporation of moisture to the air. ; в ‘ 
> E. evaporate water needs warmth. This warmth is taken from the 
ч Zand therefore the soil is cooled. Which kinds of soils lose most 
, moisture tb the air? Which soil will be the cooler? Is there anything 
else that causes moisture to evaporate? Could the wind do if? °® . 
, » All plants need a certain amount of warmth for proper growth, just 
аз all seeds need some warmth before they will start to grow "or 
„ germinate, There are other things that affect the growth ofsa plant but 
tempegature is the most important. ; 
. A clay soil will take longer to warm up in the spring than 2 sandy 
one, but on the other hand it takes longer to cool down when autumn 
^. coriles. Thatjs why such soils are called either cold soils or late soils. 
Whictetypes of soils will give early crops and which ones wil give late 
8 € 
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A» Windbreaks help to protect the soil by lessening (Ме force of the — 
» wind. This cuts down the chances of erosion and also the amount of _ 
moisture the soil loses to the wind. 
5-7 «= If there is much cloud in the sky by day then the amount of heat $ 
: from the sun that reaches the plants and the soil is cut down. At night 
» they Will lessen the amount of heat that the soil will lose by radiation. 
^ If you wanted to raise seeds other than in the open ground how 
would you do it? Many gardeners use small glass covers or cloches as _ 
» they are called. Sometimes a cold frame is used. —, »° ® 
Many of the plants grown in this country came originally from _ 
E: warmer countries abroad. Very often the teimperatures out of doors 
» even dusing the summer in this country are not high enough for these. , 
Even if they did survive the summer here, many of them would perish - 


>. a 
in our winters. How can we look айг them so that they will continue 
ә * growing һеїе? ° о $ 
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° VE you ever plapted a bowl of bulbs and put them in asdark | 
place to start them off? Asthe bulbs send up the leaves you will 
» have seen'that they are nòt green but quite white in colour. Later 
when they arg brought out into the light, a change takes plate. What 
* , happens to the colour of the leaves? If the growing plant had been left | 
4n the dark it would soon have become tall, thin and very spindly. 
» After a whjle it would die. Do you remember we said that bulbs аге 
°: XU toe swollen leaves of plants and this swelling is food stored for the plant 
ə to live on in the following growing season? As soon,as this food.is used 
up the plant ngrmally begins to make more, but if it is kept in the dar 1 
* it &nnot doghis. Why do you think this is so? Perhaps you grow | 
celery at home. Why is the soil heaped up round the stalks of the | 
| leaves? Sometimes pipes are used instead. o : 7 
a EVN As soon as the plants that have been growing in the dark are moved 2 
ss 05 out into the light the leaves change colour and bécome green and the | 
plant begins iformal growth. Therefore we conclude that light is | 
necessary for plant growth, to make it healthy and green, and to give 
ə . them the chance tp make plant food. 


> 2 . ` id j 
. © green substance in plants is called chlorophyll. Some plants © 
= such as mushrooms and toadstools do not contain this substance but - 


most of them do. Plants that do not have chlorophyll cannot make © 
their own food, but have to take it in already made. - a 9 : 
sPlants “breathe” too. During the daytime the leaves take in large _ 
. . amounts of carbon dioxide as well as a little oxygen. Carbon dioxide is i 
© ə the gasethat is made when things like wood and»coal are busnt. At = 
° , „night, the leaves no longer take in carbon dioxide, only a little oxygen, — 
ee : : ET 
„ > breathing oat a little carbon dioxidd M 


Chlorophyll helps a very important change to take place*inside the E F 
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plant during the hours of daylight, This green substanee with the aid* * 
of light turns the*carbon dioxide and watar into other subsfinces. 
These are called carbohydrates because they contain carbon, hydrogen 
and exygea. Both sugar and starch are examples of car hydrafes and 
bot} are found in plapts. ‘The plant uses these carbehyglrates fdr (бод. • 
While this change is taking place a large amount of oxygen is released , 
from the carbon dioxide, and as the plant has no need,of thi gas it is e" 
breathed out. "Therefore during the daytime fh& plant breathes in a 
little oxygen thfough the leafes but breathes out far more. e 

Plants need óther things as well, and one of these is nitrogen. 
Substafices eontaining nitrogen are taken in with the witer from vis a 
soil. Often these have to be put there especially if the spif is continually e 
growing things. We shall come back to plant foods later е 


With all the plants there are why is it that the supply of carbon . 


dioxide is not used up? 


۹ ° 
*, j; » DOCTOR SNOW, DETECTIVE 
ONDỌN did not have a syste of sewers and main drainage 
until as late as 1865, and it was only fairly receħtly that water 
» was piped to houses instead of being collected from pumps. Some of 
the water from these pumps drained from puddles in the streets, 
< "where all kinde of rubbish and réfuse were tipped. In the over- 
К: crowded Slums of the towns, conditions were very bad, and diseases 
* spread quickly. Among the poorer people life was often extremely short. 
' You will have heard of the “Plague”. Had London been as clean 
then as it is today this would never have happened. Smallpox, which 
left people pock-marked for life, typhoid and typhus were dll common 
diseases in the dirty areas, some of the dirtiest being the prisons. 
ы: It was in the rọțh century that improvefrfents came both in the 
» removal of waste, and in the supply of water. At this time teo, more 
го Was discovered about the nature of disease and how it was transmitted. 
т Cholera, aaother disease, provides lan interesting example of this. “A 
London doctor, ndmed Snow, who lived at this time begari to collect 


THE BROAD STREET PUMP | - 
c 
all.the evidence he could about the causes and spreading of cholera. - 
He found that the disease was tAken into the body through the mouth, 
and that it wás excreted from the body and could be passed to others , 
Бу water polluted by sewage. In 1854 an outbreak of cholera in, 
Central London caused nearly боо deaths in two weeks. Doctor Snow 
plotted these cases on a map, dnd found that theyewere all groupe 
round a particular utp. It was this that led him fo the fact that the 
disease was water-borne. This is only one instance, but it is fypical • 
of thegrowing determination to conquer disease. Today a high standard ` Š 
.of Cleanliness, and the advancement of medical science, cause many 
diseases to’ be rarely heard of, . , 
Look at the photograph above. Which water would you rather 
use, water from this*tap or water from Dr. Snow's pump? Why? © 
Does the picture Suggest any other changes that have taker place in e 
our daily way of life in the last undred years or so? re it 
Make a large drawing like th photograph showing the same things ** 
but as they would have been a hundred years &go. How would the С 
boy have been dressed then? Would he have used a wash basin? 
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CE sd ° AN OPERATION, 1692 


. 
A ан if*we become ill, we may be sent to a Hospital where we 
will receive the latese kind of treatment for our particular illness. 
**, Many fosms of modern treatment have come about only in the last fifty ^ 
years, and somg of them are due to advances made by British doctors. 
e  Corfipare the two pictures and the conditions shown inthem. Look 
„up the word “anaesthetic” in your dictionary.? Years ago even, large 
"operations wereodone without an anaesthetic and the patient suffered 
great pain. Even if thé operation was successful, the patient often 
4lied, not from the effects of the operation, but from infection by 


» 


germ (bacteria) that entered the wound at or after the operation? As T 
> 8 as it Was reglised that the infection was caused by batteria, anti- 
>  geptics wete used in the dperating theatre and elsewhere to kill the e 
D D Э pe 


Amputation scene befðre the introduction of anaesthetics. Note, the patient 
is bound to the chair, and is being held. 


* 
* 
; АМ ОРЕКАТІОМ, 1955 IF ее 
" o “ ۶ . 
germs. Antiseptigs are still used for many purposes, but in,the opera? • 
ting theatre today the surgeon relies on asepsis, that is, not allowfng any 
bacteria to be present. When anything is completely free fromjacteria, ,«*« , 
it is,called sterile. y 2 y D й 
‘Even with the greatest саге a few bacteria mayénvade the*wotind.e ғ 
These are dealt with by the new wonderful dfugs,called antibiotics. , 


e 


You have probably heard of the one called penicillin. , " M 
There are many names connected with *tlte great’ advance in р 
medicine, and here are a few of them. Florence Nightingale, Pasteur, e . 
Jenner, Lister, and Fleming. Find out what you can about them, and 
arly others that you come across in,your reading, and writt their stories, e 
in your own words in your record books. © NE с е 
4 LJ e € 
c © ө 
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HES HEALTH DEPENDS- » 

0 ә я : 
.’ ALTHQUGH our homes and towns are very much cleaner than 
fhey were and medjcal treatment is so muchemore effective, we 
musteti]l be careful to be as healthy as possible. What do we mean һу» 
health? ‘The dictionary gays that health is the reaching and,keeping of 

ə the*highest mental and bodily vigour of which we are capable. 

E 'Тһеге are many fhings that go to make us ealthy. Cleanliness, 
**sufficieny exergise, enough sleep, fresh air, sensible clothifig and 
watmth. Al? of thege*are important and we will talk about each in 
„ turn. Apart from healthy bodies, healthy minds are just as important. 
When we look at our skin we do not see very ‘much, but „if we 
„examine it ufider a microscope it appears much more wonderful. | Bok 
„ at the drawing qf a magnified section of it. The outer layer is really in 
tw@ parts. ‘The top layer is horny and hard, especially of sthe,@alms 
$ of our hands and оп the soles of ouf feet. It is made up of cells. Softer 
° „ cells from underneath are all the time growing out to the surface 
where they harden. These replace the outer layers that are being 
rubbed or scratched away all the time. The outer layer keeps Out 

dust, germs and water. б E dg 
» Hundreds of tiny hairs grow from the skin, but they ate so fine that 
they are useless for keeping us warm, in contrast with the hair of many 


о E o 
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Sweat Glands ; 
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Outer Skin 
DA Od 


ON MANY THINGS Ў 


= r a . Ж. © 
animals. Thereare muscles too under the skin which gllow us td, moye, 
certain parts, like the forehead, although many of these have fallen 


into disuse. 
LJ 


° 


+ * . + e e 
> , As well as hairs, there are oil glands in the skin; сап you say what" 


(еу are for? You can probably guess if you have ever had your hands 
in a solution of water and one of the moderrt washihg products, and 
| then ried to pick up some fine material. “ 
a There are also hundreds of tiny sweat-glands which when we are 
warm,or hot pour out water which contains salt. The water evaporates 
leaying behindthe salt. This evaporation helps to keep us cool. Then 
1 there’are the nerves that give us the feelings^of pain, of hot and cold, 
р and of touch as well as the tiny tubes that éarry the Blood supply. н 
«Besides the dirt that gets on our skin from the outside there эге all 
the waste products from the body, such as dead skin oil and dried 
„sweat that must be removed with soap.and water. Cleansing the skin: 
‚ keeps it clean and a clean skin allows our bodies to work properly. 
Make two ‘drawings in your record books, one of a scheolboy or 
girl of the Victorian days, and a modern schoolboy or girl. Under- 
"neath list the advantages of our way of dress over that of the Victorian 


child incregard to health. v o 


= 
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KEEPING COOL; г 
HEN we are hot we do not 
feel like eating large meals, 
nor do we feel like taking violent e 
° exercise. But when we arg cold,we 
feel much more like exercise dnd 
big meals. Why is this? Both 
eating more food and taking ‘more 
, exercise have the effect of warming 
us. Foed that we eat is turned into _ 
a form of heat or energy inside us 
and this warms us. When we take 
А M xis rd with fae ‘feather exercise the movement makes us 
s warm. If we are very cold we shwer. 
This is a form of exercise,» and 
although we are not warmed-up by, 
it, at least we are prevented from, 
getting colder. These are somè 
ways of avoiding getting too, cold, 
by generating heat. . ° y 
Another way is to cut down the 
heat that is lost from the hody. On 
а сайа day the skin is cold so blood 
that flows near the skin will be 
cooled down quickly. If the amount 
of blood that flows near the skin 
can, be made less in cold weather 
,then less heat will be lost. How 
"much blood flows through the 
blood-vessels can be controlled by 
the nervous system thfough у the 
muscles. When it is, cold, ‘the 
muscles allow les$ blood to flow 
through thes tubes near the skin, 
and less heat is lost. 
; И "P vor ever noticed that on 
a " co ays birds fluff out their, 
A dog.on a hgt day feathers? Why*do they do this? 


ЕЕ) 
9 
Ne 
e 


—ÁND KEEPING WARM 


Can animals d& the same sqrt 
of things with їНеїг fur of hair? n 
Remember air is a bad conductor of 
heat. We&annot dothissort of thing, ej 
but we can wear suitable clothing. 
Just as there are ways of keeping 
warm, so there are ways of keeping 
cool in hot weather. How does a e 
dog ke&p cool? We could sfand in 
a breeze on a hot day, but there are 
ways of keeping cool controlled by 
our bodies, 

, Мел" liquids evaporate heat is 
needéd to turn the liquid into 
vapour. In our skin there are 
hundreds «of tiny sweat glands 
which pour out water with a little 
salt in it when we are hot. Тһе * P 
water еуарогаїез taking heat from б а 
the skin? Then on a hot day the 
muscles diow more blood to flow 
near the skin and more heat is lost 
in this way.* The face becomes 
flushed with blood hear the skin. 

*' Can you answer these 
questions? a 


т. Why is it a good thing to 
put,on a sweater or coat 
after violerit exercise? 

2. Des it matter if we sit in 
wet clothes in a breeze? 

3. Why do we fed 'uncomfort- 
able on warr wet days? 

4. Should we dress according n 

„Ө to the time,of the year or 
accogding to the weather? 


a 


а 


*e 136 2 
LES cb CROWDED ROOMS ARE 


р мМ” of the arrangements for; keeping our bódies at the right 
temperature work Without any control by us, but wecan control 
°. the tefperature of our surroundings. In our houses and schools we * 
contyol,the temperature and this puts less strain on our bodies. 
°  Inacrowded room, where the ventilation is bad, people soon begin 
» to feel uncomfortable. Conditions like this dre not only found in 
rooms, bat age met in other places such as underground trains in the 
rush hours. . Р 
^ At one time it was thought that this feeling of, discomfort was 
cauged by all, the carben dioxide that people breathe out. Thie has 
фееп shown to,be wrong, for even under conditions of great crowding 
N *the amount of ёагЬоп dioxidé gets nowhere near the danger level. 
There is always enough air, and therefore oxygen, leaking in thifbugh 
, the cracks to prevent this danger level being reached. 
* The discomfort is due to the fact that we breathe out water vapour 
2 as well gs carbon dioxide. When we are іп a crowded roomewith all the’ 
| windows and doors closed, the heat will be lost only slowly and the 
„ temperature of the room will rise. Our sweat glands will therefore 
; pour out water which normally would cool us. But not here, because 
> the damp airjladen with water vapour from the breath, makes it diffieult 
: pe : 
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—OFTEN BADLY VENTILATED EUST. 


e “ 
for the sweat to«evaporate. So there is little or по coeling effect, ande 
Ф 
* 


we suffer discomfort. . 


o 
What can be done to improve conditions of this sort? It js go good о “e 


jüst moving the air about in the rdom by g fan, for this wilt neither 
cool it nor will it take away any of the moisture. The supply ofaitmust 


be ei by coolemand drier air. In other Words the room must be 


ventilated. When large rooms and buildings are artificially ventilated? 
the incoming air is often filtered to take away*tlfe dust, йз well as being 
adjusted to the right temperature first. Of course ventilation, carryin 
away the impure air, lessens the risk of infectious germs being PRA 
from one person to another. ¢ ч Ne у 
Large buildings, such as factories and cinemas whefe there are ofteg 
larga numbers of people, must have good ventilation. The diagram 


shows you one way in which the atmosphere is kept frésh in a cinema 


or theatre. . : 
Where else can you have a stuffy atmosphere? How about in your 


bedroom? Is there always a supply of fresh air there? 'А foom can «9 
“always be well ventilated without, there being a draught. Provided 


“that you keep warm it is better to sleep in a field rather than in a badly 
ventilated room. s x 


This shows one way 
ing the air 
in a cinema 

The “stale air is takei 

at the back. Doy 

Fresh air enters. 


The s air“is 


» through false beams. - 
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TES Une Ў TN ORDER TO KEEP HEALTHY“; P" 


E H exercise ind sleep are DAC for good health. cise 
does many things for ys. Here arê some of thems You will notice — 
,* „ that in the next paragraph two words are given in brackets where only • 
“one can be used correctly, „„ Copy the sentences into your recqrd book 
using*the correct word in each case. 

Exercise gives us a (good, bad) appetite, because food material is 
qsed up (slowly, quickly). Muscles and bones develop (slower, faster) 
wher? we exertise regularly. It, also makes the blood flow more 
(quickly, slowly) through our veins. Games are a form of exercise and | 
teach,us to control our muscles as well as our (hands? ears) E gur к 

M and eyes, and our (nfouth, arms). " 
How many gaes can you think of where you: 


9 
9 


» (d usea ball; o? 
т a(b) do not use a ball; : е 
> ^. (с) do not need your hands; * 
(d) only use your hands to touch the ball; PS I. 
ла Аё) фей many different coloured balls; Ў 
ə (f) heed both a,bat and ball; o у ў o ` 


) need a sfick "but not a ball? 


© 9 . ^7 “ 


-WE MUST HAVE EXERCISE AND SLEEP, * , * eh, 


e 

When you ara growing and learning you need sleep, and dots gf ite o 
It is most important to get enough sleep. Np amount of food er fresh 
air will make up for the lack of it. You have probably notjcgd that e'e, 
young children need much more sleep than grown-ups, How often do * 
you complain when you are sent off to bed before your older brotherse ¢ 
and sisters? The veryaoung need very much пїоге sleep, and it is just 
the sdme with young animals. Often a young kitten or puppy, playing 
quite happily, will suddenly go off tọ sleep just where'it is plafing. 


Newly«born, babies spend most of their early days sleeping. But as ru 
they, grow older less and less is required. There is no fixed amoupt o : 
sleep for adults, the amount varies from person to perSon. Possibly e 


the average for most adults is about eight hours a night. Те lie in be 
Їаќе ёп the mornings may be your idea of pleasure, but in fact it isthe = 


sleep that you get soon after going to bed that does you fnost good. | e 

‚ * Can you answer the following questions? CONT 

„ (а) Dovall plants and animals sleep? ® s © 
(b) What types of animals hibernate? " о 


(c) How, is your body temperature maintained, while asleep? 
(d) Why is it bad to have a big meal before going to bed? ® 
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(1 Fi У MORE ESSENTIALS 
E 4 К 
e * AS well as fresh air, which is most necessary for oar general health, 
there is something else that is very closely connected with it. You 
»*, have probably seen pictures of sick people who have been sent to • 
* Switzerland for their health, and You may have noticed how they dréss 
awhile staying thera People who go there for health reasons, usually e 
wear as little clotbing'as possible and they rest in the open air. In 
*?Switzerlapd the, mountain air is free from dust, and usually there is 
plerfty of sun8hine. Ft has been, found that exposing the body to the 
sun is very good for health. But too much sun can Бе dangerous. 
egylated amounts of sunshine have been found very good for the.skin 
E gnd for general health, ‘and many disease germs cannot live in°bright 
sunshine.» ^", oF Ns 
We have talked about the importance of keeping the skin çhean, 
> byt this is not all. The cleanlines$ of our mouths is of the utmost 
* jmportance too. All too often we forget that any poisons that are mate 
in the mouth by bad teetl pass from them into our bodies, and cause: 
* many ugsets. Regular cleaning of teeth, night and morning, especially 
‚ ə аспір, will remove any food particles that lodge in our teeth and' 


—TO GOOD HEALTH c « “eee 

> в © م‎ $ SDN. 
around our gums;'and this helps tp prevent decay. We should visit the” ® 
dentist regularly tóo, for theñ any slight troubles can be put right in the 
early stages. Bad teeth prevent us chewing our food properly, and .* 
when they are replaced with artificial ones they are nof as efficient as 
our own teeth. Wesshall see later on how certain food materidls help® — 
us to bave good teeth. * ; e . 

Just as it is necessary to keep the outside of our bodies clean so it is “s 
necessary that the inside should be clean too." Regular habits in'the . 
working of the bowels prevént waste food collecting inside and are o Ы 
extremely important. в x ٠ 

The finat essential to good health is good food, and the right sort ofe 
food. This, we shall be dealing with next time. ° $ o 

i 2 T ^ 
© y... It is said that “Eskimos never have toothache”. Do you think а 
this is true, and if so, why? : > 
' 2. Why do we become sunburnt in the,summer? 
* 4. Which isthe correct method of brushing your teeth? » PME 
questions? When next you visit the library 
ers if you do not already know them. = 


© 


' Сар you answer these 
see if you can find the answ 


= DENTIST 
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E E ‚ GOOD FOOD I$ МО 


Dos E mon that we lid about severa? topics connected 
With food in our fisst book? We sZid, for examples that food is 
cooked for several reasons. What are they? ;? We eat and enjoy our foods 
but prbbably gever stopsto think what it is like to be withoue it. As we 


e 


* do for*so many, things, we accept the fact that it ig there when we want * 


E it. It is generally.true to say that most people fn Britain get enough to 

> eat. But todaysthere are parts of the world where the people ‘do not 
get’enough good foód* War, too, brings food problems. For health 
a kept up everyone must have enough of the’ right Rinds of, 
0 

e On the other hand we must got overeat. It probably Boss’ us 

ə no harm to eatetoo muc} on some occasions, and we probably enjoy 
he it, but, as a regular thing it is far from good, and can теза, to 

ness. 

* When we talked about this before we said that although we Have 
such a Variety of foods they are all made up of a few basic materigls. 
Water, is of course an essential, for although man can exist with- 
out food for several weeks, he could only live а jew MENS withoüt 
water. 
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—NECESSARILY RICH FOOD Wi. i. NM 
0 > [3 © e Y A [ 
Can you remeinber the basic materials of all food? Него a table: ® 
f J є 
Mee a € ў © 
е 6 pete 
Proteins «, Body building and gr6wth œ | ............. s. 
Curbohydrates Energy ЙУ E E UNE p. tore 
Fats Energy ЧЫ ее злу" a 
Minerals Bod¥ building and growth CLOTS ДӘҮ se 
Vitamins Control the use our bodies make Ee te ЕЕ va 
of food И ° " M € 
a ERU M Е © 8 
«These materials, that is, proteins, carbohydfates, fats, «ninerals and peg 


vitamins are called the “Famous Five". Ig the table above the last 
column has-been left blank. Copy the table into your record books and X & 
fill'in the blanks giving examples ef the food that contain the various 5 
materials. $ E 
* When we consider all the different types,of food that we eat as a 


whole we call it à diet. When we have enough of each type of reaterial DEAE 


for our needs we say that our diet is balanced. & © 
c i в | 
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We must not “overeat i6 
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PROTEINS 


E must have enough pro? 
teins in our diet. They are 
needed for: » 
1. Body building 
2. Growth ° 
3. Replacement of wear and tear. 
4. Jo help us to resist disease. 
Excess protein foods are turned’ 
into fat, heat and energy. This i$ 
wasteful and expensive, because 
heat and energy can be supplied by 
carbohydrates which are much 
cheaper to buy. ә 


PROTEINS ie 

"They contain carbon, hydrogen, 

oxygen, nitrogen and sométimes 

sulphur and phosphorus joined* 

together. They come from two ' 
sources: © 


1. Animal and 
Meat Game 
Fish Milk 
.Cheese Eggs 


x 


2. Vegetables 
Green vegetables 
Root vegetables 
Peas and Beans 
© Seeds and Nuts,“ 
'The animal sources of protein 
contain a higher proportion of pro- 
teins than the vegetable proteins. 
Plants make thir own proteins, but 
theylacksomething that animal pro- 
‚ teins have. Animals start with plant 
proteins and then make their own. 
Animal proteins are more complete; 
than vegetable proteins. 
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CARBOHYDRATES 


These cantain carbon, hydro- 
gen ands oxygen joined together. 
They come from two main sources. * 


T, Sugars and 2. Starches , 
They are sweet Plants store 
and distolve in their food in 
water. this way. 


Sugar $ Potatoes 
Honey Cerea 
Fruit juices Bread 


SUGAR 
GRANULATED 


. 
. у; 
e аб 
Sugar © " 
E" ot CARBOHYDRATES  * 1 pus 
NA WE must ‘have carbohydrates ® ° 
.> 2 in our diet for:* у 
6 1. Energy to таймай our body 1 
ds Enemy for any kind of bady : es 
= 2. Energy for any kind o » 
ч movement. e CEREÁLS e y 
With the air that we breáthe, the ' ó 
. carbohydrates act as “fuels” to give У 
energy. Exctss carbohydrates can 
be converted inside us to fats and 
stored away for future use. 
e dv 
— 
d 
e 
e% h 
8 Bread кый. >. 
ТА. 
e V 
7 cnt 4 iut u^ ^ 
Se || 5 cc 


1. Heat and energy. 
2. То form body fat. 
3. For the vitamins some of them 


E contain. 
э 


Fats give us twice as much heat 
and energy as an equal amount of 
protein or carbohydrates. 


D 


Jack Spratt could eat no fate 


о 


These contain’ carbon, hydro- © 
gen and oxygen joined together. 
They come from two main sources: 


1. Animal and 2, Vegetables 


Fat meat Milk Olive oil 
Bacon Butter Peanut oil 275 
Herrings Dripping _ Мапу frying 9 
1 Eggs Lard > oils Кы — 
« Cheese Suet 
A Fish oils ? < с 
КҮС ЫЗЫ, His wife could eat no lean 
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г, * MINERALS IN ANIMALS AND VEGETABLES», * o 


> Г] Е] 
> дытноўсы our bodies need relatively small amgunts of the com- - 
mon materials, they are just 25 essential to pur well-being as 
proteigs, carbohydrates and fats. Do you know what is meant by the „ 
“ word "mineral"? If you do not,slook it up or ask your teacher. The 
^ complete story of tbe value of these substances to our health is rather ¢ 
complicated, and it has been simplified here forsyou, but do not think 
sthat this lessens the importance of them. Again a good, varied and 
balaaced diet will proviele you with all that you need, except perhaps 


. 
„Ж, 
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> in one or two cases. 9 f æ e 
` 
^". IRON OSPHORUS| . 
a ‚ o hrar m or tw othas but, [л 
ты Very. жай. quantities are needed. i 
eS SO ә g 


` * вирр} us with nearly all the vitamins that we need. , ote е 


„ © ‹ M EO pru. Уч 
THERE IS NO MAGIC ABOUT VITAMINS , * «5, 


$ 9 e < 
НЕКЕ noqagic about vitamins. We all need them Е smalf e 

quantities, and only rarely do they haye to be taken by*them- 

selves, such as in the treatment of some illnesses and perhaps during „e “e 

growth. A good, varied and balanced diet provides us with all that 

« we heed. You can see from the pictures below that foods whi€h pro-e ° e 

vide us with protein, fats and carbohydrates аге the ones that also 
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‚1+ * „ "HERE ARE SOME SIMPLE EXERCISES 


4 
e Y TÊRE are sixteen different pictures.. Each оф them shows a 
s&entific fact.» Underneath thé picteres are statements, for you 
»* », to complete. Do not write in this book but copy the statements into ә 
: your record bogks and complete them. Copy the pictures as well. . ° 
„ e - . 
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77 e HERE ARE SOME SIMPLE EXERCISES * | * ^... 
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MEA IAS HOLDING AN EXHIBITION > у. 
& $ > ; 
p the pe ali our science course last. year it vas stggested that 
You should hold ад exhibitioh onsyour schgol “Opep Day" or 
“Parents Рау”. Did you do this? I hope if you did that it was a great 
success. You may remqmber that we said the type of exhibition You 


"o. held depended upon the size of the room you used for it. This’still. 


holds good of cqurse, for this year. But even so you should try to 
?* include qs many examples as you can of the different ways in "which ' 
©» “Man uses Ris Discóveries". , 

This year you have your record booke to work on,'and they can be 
exhibited. They will also help you to set up sofne “of the simple 
ə experiments; and to do some more posters to decorate thewalls.” Then 
ә there aresthe examples of balancing and gravity. Have you still got е 
ре toys you made? All of these are good material fo? you 4s" use. 
But remember that you must be ale to answer questions about fem 

з , should you be asked. è 
You can, of course, anclude some of the material you, used in dist 
*year exhibition, or some of the things that you did Ist year but did 


а 


not shew. Thescientific picture will then be more co mplete, Itisa 5, 
good plan to york i in groups or teams of three or four, with a leader în = 
"each group. | : 6 5 
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"рр YOU" GET YOUR CROSSWORD RIGHT? | 
2 d 


g Solution “of crossword on page 6% 
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=», kinds of books that hað topics of special interest, for you. If you have 


5 " way ûo understanding many of the wonderful things about us today. 
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EX ARE YOU A DETECTIVE 20,55 ° 

?! 5 ‚ 
| e “A SCIENTIST is always looking, asking and watching. In fact, he 
7 is а kind of detective, a scientific опе if you like... During our 
Sgienez cyurse you too ought to have been looking, asking and watchitig. 
.. Là our first.hook and in this one it has been suggested that you > 
should use your loca, ibrary as much as possible to find out all tke 5 


e 


been doing this you should have read: quite a lot of books in the last 
„ı œ two years. In many of them you mayíaave found difficult diagrams and , 
pictures. But you must remember that most of them aze simple ins» 2 
„themselves, and in must cases the details that make them appear зо 
>» complicated are the extra things that make the whoie work so much? 
better. ` и 
; In “Мап uses his Discoveries” you have been asked two questions 
* over ard over agin. They were “have you noticed?" and “san you 
explain why?" By thinking hard and using your eyes, and in some 
cases asking questions, both of other people, and of yourselves, you are 
becoming the scientific detective. By doing this you-are doing what all 
scientists do, but on à Much smaller scale, and you are going a long 


y | In this book we have tried to see how man has used his simple , 
, “discoveries to travel further in the field of science. In.our next book,” 
Ir d which is called The Growth оў сепсе, we shall see" how man has 


= extended fis experiments and enquiries still further. © yo te 
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